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ABSTRACT 
 
FEDERAL AID AND COLLEGE SUCCESS OF STUDENTS  
 
IN THE COMMUNITY COLLEGE 
 
by Jana Lee Jenkins Causey 
 
August 2014 
 
 Financial aid helps many students gain access to college, and the federal 
government spends a great deal of money to fund financial aid programs.  Community 
colleges serve a large amount of students who enter the higher education system and 
there is very limited published research that provides conclusive evidence as to whether 
or not financial aid promotes success in community college students.  The purpose of this 
study is to explore the relationship of federal need-based aid with the achievement of 
community college students by analyzing grade point averages, earned semester hours, 
and graduation frequencies among students who fall into the categories of recipients who 
receive Pell grants, recipients who receive Pell grant and other aid, recipients who receive 
other aid, and recipients who do not receive any type of aid.  Student data was collected 
from all 15 community college located in the Mississippi community college system.  
Multivariate Analysis techniques were used to examine the elements of this study.   
The researcher concluded that differences exist among groups of students 
regarding aid and community college success indicators and race seems to play a role.   
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CHAPTER I 
INTRODUCTION 
Background 
Higher Education Attainment Benefits     
There are many public and personal benefits associated with attainment of a 
college degree.  Long (2010) reported that higher education in the United States plays an 
important role and produces outcomes such as increased tax base, greater community 
involvement, and reduced reliance on social programs.  The benefit to the individual is 
increased income, greater opportunities, and better health decisions (Long, 2010).  Other 
societal benefits reported by Steinberg, Piraino, and Haveman (2009) beyond an 
increased tax base, include decreased crime and increased charity contributions. 
Therefore, an educated citizenry greatly benefits society and individuals alike.  However, 
the ever-increasing cost of college constrains the ability of many to achieve this goal.  
Financial aid increases access to college, which benefits the individual’s 
economic achievements and social mobility.  Dynarski (2003) reported that the United 
States government spends massive dollar amounts on student financial aid with limited 
evidence that the goal of student success is actually achieved.      
Financial Aid      
The Basic Education Opportunity Grant was passed by Congress and signed into 
law in 1972 and is commonly known as the Pell Grant.  This grant is the largest need-
based grant program in the United States (Long, 2010).  The Pell Grant was designed to 
reduce financial constraints as a barrier to achieving higher education attainment (Chen & 
Desjardins, 2008).  Currently, students who are found to come from families with 
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incomes less than about $40,000 annually may receive a Pell Grant award (Steinberg et 
al., 2009), but most Pell grant recipients come from families with incomes less than 
$20,000 per year (Robinson & Cheston, 2012).  Since its inception in 1972, the Pell 
Grant has served over 150 million students by helping them pursue a college degree by 
minimizing educational financial barriers (FAFSA, 2013).       
Other programs also provide financial relief for students with financial needs. For 
instance, the state of Georgia instated a program known as the Georgia HOPE 
Scholarship program.  Dynarski (2003) evaluated this program and reports that aid 
provided by this program significantly increases college attendance.  Many studies affirm 
that financial aid increases persistence and education attainment (Long, 2010).  However, 
with the rising cost of tuition and fees associated with attending college and an unstable 
economy, financial aid does not provide the support it did 40 years earlier when the Pell 
Grant was established (Chen & Desjardins, 2008).  Additionally, the funding of college 
for students is becoming increasingly reliant on attainment of student loans instead of 
grants.  Unlike grants, loans must be paid back once a student completes or leaves college 
and many students default on these loans.  Literature presents many studies relative to 
higher education institutions, especially four-year colleges, concerning financial aid and 
college success, but many exclude community colleges due to the wide array of variables 
to consider.  Nevertheless, concerning all institutions, the gap in educational attainment 
has grown larger between high income and low-income families (Astin, 1993; Cabrera, 
Nora, & Castenada, 1992; Chen & Desjardins, 2008; DesJardins & McCall, 2010; 
Dynarski, 2003; Pascarella & Terenzini, 1979).   
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Long (2010) reported that the average cost in tuition and fees for public four-year 
colleges is about $15,000 annually, which is about 30% of the annual median family 
income.  The average cost to attend community college in 2009-2010 was about $2,500 
annually.  Low-income students are much more likely to attend community college and 
the main factor in this decision is cost (Long, 2010).  Therefore, the community college 
setting will be the focus of this research. 
Community Colleges 
Community colleges have transitioned into an open admissions portal since their 
inception.  Initially, they served primarily to transition white males to universities.  
Today, community colleges serve diverse populations, including females and minorities, 
and offer a myriad of curricular options including transfer to four-year institutions, 
development, community outreach, technical, and vocational programs (Bragg, 2001).  
The mission statement of one community college in Mississippi states that it “…provides 
educational opportunities to all that seek them” (Pearl River Community College, 2011).  
Due to their low faculty/student ratios and decreased tuition rates, community colleges 
are viewed as access points to higher education for students who are academically 
underprepared and financially disadvantaged (Tinto, 1993).  Tinto (1993) explained the 
diverse populations of students who attend community colleges are more sensitive to 
increases in tuition and decreases in financial aid than students of four-year colleges and 
such changes can limit access to these traditionally underserved students.   
Retention 
As in four-year institutions, retention is an issue in the community college.  In the 
1990s, approximately half of students who departed from college institutions did so in 
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their first year, and this percentage is estimated to be even higher for community college 
students (Tinto, 1993).  Jamelski (2009) reported the average retention rate of all United 
States institutions of higher learning from a student’s first year to second year to be 
68.7%.  This percentage is estimated to be lower for community colleges.  Attrition has a 
negative impact on the institutions in lost tuition, fees, and government dollars.  In 
several studies, researchers calculated astronomical amounts of loss to colleges as a result 
of premature student departure.  Retention can also be linked to financial burden.  
Students who do not possess the financial resources to pay for college are much more 
likely to depart which further widens the gap between high and low-income families 
concerning education attainment (Chen & Des Jardins, 2008).  The fact that students 
themselves will most likely lose earnings and benefits from departure has already been 
established (Long, 2010) 
College Success 
There are many factors to consider when examining the success of a student in 
college.  Therefore, measuring success in college can be difficult.  Community colleges 
have unique barriers to consider because very often, students have goals that cannot be 
measured by a single variable.  For example, the use of graduation rates as the sole metric 
is problematic due to the many students who simply transfer or receive certificates 
(Nitechi, 2011).  Grade point average is a measure of academic achievement and is 
known to be positively associated with increased earnings and college persistence (Stater, 
2009).  Additionally, Glass and Harrington (2002) report that community college grade 
point averages are reliable predictors of the success a student will have in a four-year 
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institution.  Because graduation rates alone are not an accurate indicator of success in the 
community college, grade point average can be used as one measurement of success.  
Theoretical Foundation 
Tinto’s Theory of Student Departure addresses the issues that surround why 
students leave college and can be applied to the current study.  Tinto (1993) developed a 
theoretical model that associates student persistence with the integration into an 
institution.  This model emphasizes academic and social integration as keys to student 
persistence.  Tinto theorized a student’s decision to persist or depart is affected by 
integration, which in turn is influenced by the student’s characteristics such as 
background variables, which include a student’s financial situation.  Students who spend 
less time focusing on finances can spend more time putting effort into institutional 
integration.  Tinto (1993) theorized that students are much more likely to depart from 
college when they are financially limited; the further students are from completing their 
educational goals, the more likely they are to not finish.  Finances are a central concern to 
students when considering the decision to persist (Tinto, 1993).   
However, Tinto’s model fails to take into account certain factors such as an 
institution’s characteristics.  Research shows that different types of institutions with 
similar types of students have mixed results with regard to student persistence (Brunsden, 
Davies, Shevlin, & Bracken, 2000).  Additionally, Tinto’s model does not address the 
personal efforts of students.  Ernest Pascarella developed a model known as Pascarella’s 
General Model for Assessing Change. This model includes a college’s unique 
characteristics as sharing influence in the cognitive development of students (Pascarella 
& Terenzini, 1991, 2005).  This model focuses on both direct factors such as student 
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background and precollege traits, student interactions with faculty and peers, quality of 
student effort, and indirect factors such as structural, organizational, and environmental 
characteristics of the chosen institution, all which are thought to influence student 
persistence.  This theory emphasizes that the environment of the institution of higher 
education and the degree in which students’ socialization is shaped by the student body’s 
characteristics including their backgrounds and precollege attributes as well as features of 
the institution itself such as size, faculty/student ratio, and selectivity.  Thus, the 
environment of the institution directly and indirectly impacts the quality of the effort of 
the student, which is also influenced by the degree to which a student is socialized into 
the environment.  These factors considered collectively impact the success or failure in 
the realm of learning and cognitive development, which can be assessed by grade point 
average, retention, and completion of goals. Community colleges have unique structural 
and organizational characteristics as well as student precollege attributes.  For example, a 
large proportion of community college students are minority, economically 
disadvantaged, academically unprepared, and many are first-generation college students 
(Marcotte, Bailey, Borkoski, & Kienzl, 2005).  Therefore, consideration of these 
characteristics concerning community college institutions and the students they serve will 
be the focus of this research. Pascarella’s model and Tinto’s model will provide guidance 
and direction for this study in selection of variables and understanding their relationships.  
Research Problem 
This dissertation research examined the relationship among need-based aid and 
college grade point average, college attendance, and graduation completion of students in 
a deep-south community college system.  The goal of this study was to contribute to the 
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literature that provides information to stakeholders about the relationship of need-based 
aid with achievement so that they may evaluate policies related to the research, and 
implement necessary programs to increase the success of their students, specifically in 
community colleges.  This study addressed the following research question: Is there a 
difference between academic success, attrition rates, and graduation rates when one 
considers the type of financial aid a student receives?  This study proposed to place 
students into four groups: (a) students who received a full or partial Pell grant, (b) 
students who received any type of financial aid other than the Pell grant, (c) students who 
receive both the Pell grant and any other type of financial aid, (d) students who do not 
receive any type of financial aid.  The specific hypothesis was tested using a sample of 
full-time students from the Mississippi Community College system who were placed into 
a group based on their financial aid characteristics mentioned above. The four hypotheses 
are:  
1. There are not significant mean differences in the grade point average at the 
end of the fall 2007 semester among the four student grant groups of (a) 
Pell grant only, (b) other grant type, (c) both Pell and other grant, and (d) no 
grant, when controlling for gender and race. 
2. There are not significant mean differences in the grade point average at the 
end of the spring 2010 semester among the four student grant groups of (a) 
Pell grant only, (b) other grant type, (c) both Pell and other grant, and (d) no 
grant, when controlling for gender and race. 
3. There are not significant mean differences in the number of semester hours 
earned at the end of the spring 2010 semester among the four student grant 
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groups of (a) Pell grant only, (b) other grant type, (c) both Pell and other 
grant, and (d) no grant, when controlling for gender and race. 
4. There is not a statistically significant association between graduation status 
and the four student grant groups of (a) Pell grant only, (b) other grant type, 
(c) both Pell and other grant, and (d) no grant. 
Delimitations 
The delimitations of this study are community college students of each college 
represented in the Mississippi Community College system who entered in fall of 2007 
and maintained full time enrollment status.  Data was analyzed from the fall 2007 until 
spring 2010 in which each entering first-time student’s data was included.  This study 
included all academic and career technical programs offered.  
Assumptions 
 
The study assumed that the data provided by each community college accurately 
reported student financial aid, earned credit, and graduation information.  Data collected 
from each community college was assumed to be complete and accurate for each student.   
Definition of Terms 
The definitions that are listed for this study are provided as a reference point for 
explanation of key concepts and variables.  The investigator attempted to provide context 
for the terms used most frequently in this study. 
Community College: a regionally accredited institution of higher learning that 
offers the two-year degree, typically the associate’s in arts or the associate’s in sciences 
(Cohen & Brawer, 2008).  
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Ending Grade Point Average- defined for the purposes of this study as the 
cumulative GPA reported for each student by spring 2010. 
Financial aid- defined for the purposes of this study as the federal, state, local, 
merit-based, need-based, and institutional assistance provided to a student to attend 
college. 
First Semester Grade Point Average- defined for the purposes of this study as the 
grade point average that is calculated for each student at the end of the fall 2007 
semester. 
Graduation Rate- defined for the purposes of this study as the proportion of 
entering students in fall of 2007 who have graduated by the end of spring 2010. 
Number of Semesters completed- defined for the purposes of this study as the 
number of semesters in which a student is enrolled in college from fall 2007 to spring 
2010. 
Pell Grant- federal need-based grant awarded in the form of money to students to 
assist in college and living expenses (Long, 2010). 
Persistence- refers to the completion of educational goals to graduation (Tinto, 
1993). 
Justification 
 
Bragg (2001) identified affordability, access, and accountability as the major 
challenges facing higher education for now and years to come.  The United States is 
currently experiencing these challenges, and legislators realize the impact of these issues 
on society.  On October 5, 2010 at the White House Summit, President Obama claimed 
that the community college was the key to the future success of the country. He then set 
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forward the American Graduation Initiative, which specifically outlined the goal of 
improved graduation rates for community colleges (Kotamraju & Blackman, 2011).  
Community colleges are under pressure by legislators to provide evidence that they are 
producing successful college students who can compete in a demanding global 
marketplace.  The definition of what constitutes success will be addressed in the 
following chapter.  Literature offers many studies concerning higher education 
institutions, especially four-year colleges, regarding financial aid and college success, but 
many exclude community colleges due to a wide array of variables to consider (Chen & 
Des Jardins, 2008).  Therefore, due to the differences between these institutions, previous 
findings may not be applicable to the community college.  Researchers have provided 
evidence that there is a positive and significant relationship between need-based aid and 
college grade point averages at four-year universities (Stater, 2009).  Additionally, 
research establishes that college attendance is significantly impacted by grant aid 
(Dynarski, 2003).  The current study was designed to provide evidence that supported or 
rejected if these conclusions can be applied to community colleges.  These findings are 
applicable to the taxpayers, policy makers, community college practitioners, and scholars 
who are interested in understanding the relationship between students and financial aid at 
the community college.  
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CHAPTER II 
REVIEW OF LITERATURE 
Retention is a major issue in colleges and continues to challenge administrators, 
governing boards, public policy makers, and citizens. Tinto (1993) points out that student 
departure is a “massive and continuing exodus” because more students end up leaving 
than staying (p. 1).  The expense of college is an appreciable contributor to attrition, and 
the research is sparse and contradictory at best concerning the matter.  Every year, rules 
and regulations change concerning how financial incentives to attend college are 
awarded; consequently, policy makers need sound evidence to guide their decisions.  The 
core points of interest that comprise this research are financial aid and student success 
concerning the community college.  These issues surround the much bigger issue of 
student departure.  Therefore, review of the relevant literature on financial aid and 
student success may provide insight into policy considerations.   
Theoretical Framework 
The theoretical framework utilized for this research is situated in a broad category 
of theories known as Student Development Theories.  These theories are designed to 
target the development that occurs in students, explain the factors responsible for the 
development, identify institutional characteristics that factor into the development, and 
determine what developmental outcomes should be achieved (Evans, Forney, & DiBrito, 
1988).  Specifically, impact models that characterize college success as a process, which 
describes students as they change with regard to their experiences with the institution, are 
applicable relative to the issues that surround financial aid and student success.  The 
issues of interest relative to financial aid are related to the student’s ability to pay tuition 
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and the amount of time a student can devote to college pursuits.  These models are broad 
in nature describing the collegiate experience holistically while financial aid, or 
specifically, the student’s ability to pay for and participate in college, is an issue within 
the big picture that these models attempt to capture.  According to Pascarella and 
Terenzini (1991), an impact model examines the “processes and origins of change” with 
respect to the student’s socialization into the college while considering a number of 
variables relative to the student and institution (p. 50).  Later, in 2005, Pascarella and 
Terenzini explain that college impact models track “the environmental and inter-
individual origins of student change . . . [and] emphasize change associated with the 
characteristics of the institutions students attend (between-college effects) or with the 
experiences students have while enrolled (within-college effects)” (p. 18). 
  Students change as a result of their individual circumstances, their level of 
integration into an academic institution, and their academic maturity.  For example, a 
study that considers institutional integration and academic maturity and that is conducted 
on students in their first year may have completely different outcomes if conducted on the 
same students when they are in their fourth year. Tinto’s model and Pascarella’s model 
have offered insight and guidance into the design of the current study as these experts 
have analyzed and published numerous research studies to synthesize their models. Their 
models take the approach of observing the student from the start of college to dropout or 
completion, taking into account student characteristics, academic and social integration, 
and, ultimately, student persistence, all universally important variables to consider. 
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Impact Models 
As indicated, the term impact model is used to describe theoretical models 
designed to capture the agents of change that students experience relative to their 
socialization into an institution of higher learning while considering a number of 
variables relative to the students and institution.  The theorists mentioned rely on the use 
of impact models because this approach allows them to develop theories based on the 
origins and processes that surround a student’s progress through the college experience.  
These models attempt to track students’ changes over time as they advance through 
college.  Des Jardins and McCall (2010) accentuated the importance of refraining from 
formulating inferences from cross sectional data and cite James Coleman (1981) for 
cautioning researchers from making assumptions that “static equilibrium exists” 
(Coleman, 1981, p. 26).   
These impact models can be applied to the financial situation of a student because 
this variable can also be dynamic through the student’s college career depending on any 
given student’s circumstances.  A student’s financial situation certainly changes 
depending on circumstances encountered throughout the academic path.  Additionally, a 
student’s financial situation can affect the level at which a student is able to integrate into 
a college.  For example, if a student decides to seek employment during college pursuits, 
the time allotted for college experience can be reduced.  The following models emphasize 
that retention is related to student involvement in an institution, and that the level of 
involvement as well as academic progress vary over time.  
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Tinto’s Model 
Tinto (1975) reported that research was very extensive in describing the process 
of dropout, but did little to explain the reasons that students drop out.  The first impact 
model was Tinto’s (1975) model, which was developed using Spady’s (1970) research.  
Both Tinto and Spady applied Durkheim’s Theory of Suicide to understand attrition.  The 
basis behind linking suicide to attrition is that both are heavily reliant on how an 
individual is socially integrated into the environment.  The term “integration” was first 
coined by Durkheim and is based on the principle that individual membership is 
dependent on the ability of the individual to embrace the value and social system of the 
surrounding community (Tinto, 1993). Durkheim developed this model to understand the 
factors surrounding suicide, but Spady and later Tinto applied this model to understand 
persistence in college.  While Spady and Tinto’s research is very similar, Spady’s 
research focused more on the degree to which social and academic integration affected 
the persistence of entering freshmen, while Tinto’s research is centered on the different 
types of social and academic integration that affect students of various family 
backgrounds, skills, and academic preparation (Pascarella & Terenzini, 1979).  Tinto’s 
theory became known as the theory of academic and social integration and is one of the 
most cited concerning retention research. This theory focuses on determining the factors 
that influence the degree to which a student becomes involved in the institution in which 
he or she is enrolled.  Tinto posited that pre-existing variables, such as socioeconomic 
status, previous academic experience and success, and the individual’s personal attributes 
influence an individual’s commitment to academic goals at a particular institution.  The 
persistence of the students is also influenced by their academic progress as well as their 
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interactions with the institution, such as faculty contact, services that support the student, 
and the relationships that are formed with other students. Tinto (1993) reports that the 
model in its full form describes the persistence process as “…being marked over time by 
different stages in the passage of students from past forms of association to new forms of 
membership in the social and intellectual communities of the college” (Tinto, 1993, p. 
135). 
 
Figure 1. Tinto’s Model of Institutional Departure 
(Tinto, 1993, p. 114, permission to use figure granted by author, see Appendix A). 
 
Tinto (1975) originally downplayed the concerns of finances and suggested that 
student claims that finances are a valid reason for departure is merely a convenient 
excuse.  Stampen and Cabrera (1988) studied four-year colleges and found when 
economically disadvantaged students receive financial aid, their rates of persistence are 
no different than students who do not qualify for aid.  Other studies were published, 
however, that validate finance has a relationship with student decisions to persist 
(Cabrera, Nora, & Casteneda 1992, 1993). These authors rely on a combination of 
Tinto’s Student Integration Model and Bean’s Student Attrition Model as the theoretical 
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framework, as well as other published studies that include finance. One particular 
analysis conducted by Cabrera et al. (1992) is a longitudinal study which includes the 
awarding of financial aid, the student attitude toward the degree in which financial need 
is met, and academic performance and integration.  The authors found that the role of 
finances has a significant total influence on persistence, though not a direct influence.  
This means that the relationship between the role of finances and persistence is connected 
by the student’s ability to spend time engaged in academic activities which could be 
hindered by a student’s need to seek employment. Cabrera, Castaneda, Nora, and 
Hengstler (1992) established a direct relationship of student satisfaction with financial 
support to student satisfaction with college performance.  Due to the work of these 
researchers, Tinto’s later work emphasized that finance is of great importance to students 
within the dimension of student experiences while at college (Tinto, 1993). 
Pascarella and Chapman (1983) argued that Tinto’s 1975 model is inconsistent in 
its capacity to explain variability relative to the type of institution, especially concerning 
residential versus commuter colleges.  Pascarella and Chapman (1983) also described 
Tinto’s model as too broad and suggested that researchers concentrate their efforts on 
individual factors that would be useful for practical application.  Tinto (1993) publishes 
that the issues surrounding a student’s academic circumstances are complicated and 
difficult to describe.  The complexity is a result of varying economic backgrounds, 
academic preparation, family obligations, work responsibilities, educational experiences, 
and institution environmental factors.  He calls on individuals of the discipline, including 
himself, to design models that will capture the multifaceted and complex phenomena that 
 
17  
surround student departure (Tinto, 1990).  Tinto’s theory is closely related to the research 
at hand, but this theory has not been sufficiently validated in the community college.   
Pascarella’s General Model for Assessing Change 
Pascarella tested Tinto’s model and used Tinto’s work as well as Astin’s model to 
develop his own theory (Pascarella & Terenzini, 1991).  Astin’s Input-Environment-
Output (IEO) model focuses on the characteristics of the student upon entry, known as 
the input, the educational experiences provided by the college to the student, known as 
the environment, and the characteristics of a student as a result of their college 
experience, known as the output (Perozzi, 2009).  Astin (1993) reported that student 
involvement heavily influences academic and personal growth.  Pascarella, drawing on 
the work of Tinto, Astin, and other scholars developed a model that considers Tinto’s 
observations that student precollege characteristics and social and academic interactions 
are strong predictors of student retention (Pascarella & Terenzini, 1991).  The model 
design places equal importance on attributes of the institution that collectively shape the 
educational environment in which students are immersed, and adds a variable that 
describes the quality of student effort.  Pascarella found that once a student begins 
college, events and circumstances that occur to the student during academic progress 
influence a student’s decision to persist more than preexisting background variables 
(Pascarella & Terenzini, 1991).  Events that encourage instructor and peer interactions 
are proposed to positively affect persistence, while events such as family and work 
obligations are proposed to negatively affect persistence.  Pascarella’s model predicts that 
student background characteristics and the structural and organizational characteristics of 
an institution, together, directly impact the institutional environment.  Furthermore, these 
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factors influence the quality of effort put forth by the student to produce cognitive 
learning and development, and ultimately provide advancement towards a degree or goal.  
The peer and faculty interactions, also directly and indirectly affect the educational 
outcomes of the students (Pascarella & Terenzini, 1991).   
 
 
Figure 2. Pascarella’s General Causal Model for Assessing the Effects of Differential 
College Environments on Student Learning and Cognitive Development (Pascarella & 
Terenzini, 1991, p. 54, permission to use figure granted by author, see Appendix B). 
 
Impact Models and Community College 
Theorists such as Tinto (1993), Astin (1993), and Pascarella and Terenzini (2005) 
all reported a positive relationship between student involvement and educational success, 
but there is a gap in the literature in their approach to retention. That is, the bulk of 
research concerns four-year institutions (Marti, 2009).  Pascarella and Terenzini (2005) 
claimed that literature is deficient concerning community colleges.  They further reported 
that only about 5%-10% of the 2600 studies that were examined for Pascarella and 
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Terenzini’s 1991 text focused on community colleges (Pascarella & Terenzini, 2005).  
While all of these models or some combination thereof may be relevant, Pascarella and 
Terenzini (2005) and Fike and Fike (2008) suggested that current models have not 
sufficiently been tested in a two-year setting, and results are limited to universities and 
traditional students.  
Morever, Pascarella’s model along with Tinto’s model provided a foundation on 
which the current research is designed.  Pascarella’s model lends itself to this research 
because it actually considered factors that surround the institution itself.  Thus, it is a 
model worth applying to the community college setting. The community college is 
different in many ways when compared to other institutions of higher learning; therefore, 
this model served as a foundational theory for designing the current study.  Literature 
offered many studies concerning higher education institutions, especially four-year 
colleges, concerning financial aid and college success, but many excluded community 
colleges due to the many different variables to consider (Chen & Des Jardins, 2008).  
Marti (2009) also called on additional research to validate or contest claims that decades 
of research on four-year institutions can be generalized to community colleges, due to the 
extensive differences between the institutions and their students.  Bragg (2001) claimed a 
great need for a concerted effort to examine the issues that surround the community 
college and its place in higher education.  Populations of students enrolled in community 
colleges are different than populations of students enrolled in four-year colleges, and in 
fact, the institutions themselves operate very differently.  Therefore, due to the 
differences between these institutions, previous findings are not applicable to the 
community college until evidence is provided to support these claims.   
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Bragg (2001) also identified the diversity of the community college as creating 
complications in research design due to the many different circumstances to be 
considered, and recommended the incorporation of factors such as family obligations, 
finances, and employment schedules to be included as predictors of community college 
success.  Bragg (2001) also maintained that many experts have theorized that success in 
college correlates heavily with social and academic integration, but questions this claim 
in regard to characterizing community colleges.  Pascarella and Terenzini (2005) 
suggested that theories can actually restrict and narrow vision, causing fundamental 
influences to be overlooked and, in turn, influencing potential ineffective policy and 
procedure to be implemented.  Therefore, studies are necessary that focus on determining 
the role of financial aid in community college success, and completely relying on current 
theories to guide research design may not be the most effective approach. 
Community Colleges 
Scholarly research concerning the community college is important considering 
half of all undergraduate students are enrolled in community colleges (Knapp, Kelly-
Reid, & Ginder, 2009; Laanan, 2000).  There are relatively few studies, especially recent 
ones (fewer than 20) that specifically address issues surrounding financial aid and 
community colleges; moreover, many of these are contradictory.  The literature’s 
conflicting results make implementation of practice very difficult in these colleges.  Most 
studies are conducted using national databases, which limit one’s ability to draw 
conclusions regionally.  One such study conducted by Cofer and Somers (2001) 
examined two-year colleges with respect to financial aid.  Their findings were ambiguous 
in that they explored data from 1993 and 1996 that revealed opposite results.  For 
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example, in 1993, increased amounts of student debt had a negative effect on persistence, 
while in the 1996 cohort increased debt had a positive effect on persistence.  The authors 
explained this finding may be a result of changes in legislation that allowed for students 
of two-year colleges to have increased access to loans or the phenomenon of reverse 
transfer students transferring from four-year colleges to community colleges to finish 
goals at a cheaper rate. Consistent research findings and reliable model development will 
help education experts design policies and implement best practices to help students 
succeed as well as meet the goals of the American Graduate Initiative that was 
implemented by President Barack Obama in an effort to increase graduation rates 
(Kotamraju & Blackman, 2011).  A few closely related theories have been discussed and 
guide the design of this study.     
The Context of the Role of Community Colleges in the Post-World War II Period   
 Community colleges began in the early 1900s as junior colleges. Joliet Junior 
College, established in 1901 and located in Joliet, Illinois is credited as being the first 
community college (Levine, 1986).  In 1909, there were about 20 junior colleges in the 
nation, but in a decade’s time, this number had ballooned to 170 (Cohen & Brawer, 
2008).  Many began as extensions of high schools in which students were prepared for 
the academy by studying the first two years of college to matriculate to four-year 
institutions in hopes of achieving a bachelor’s degree (Levine, 1986).  By 1922, there 
were 20,000 students enrolled in these colleges.  By 1930, 440 junior colleges were 
reported, and then in 1940, the number had increased to 610 institutions (Cohen & 
Brawer, 2008). This number has steadily increased, reaching more than 1200 institutions 
nationwide (Wild & Ebbers, 2002).  
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Early on, many prominent university leaders who saw a junior college’s main 
purpose to be preparing students for transfer to senior colleges promoted junior college 
growth.  Leaders in such universities as Stanford University, University of Berkeley, and 
University of Chicago wanted to reduce the university’s burden of educating first and 
second year students (Bragg, 2001).  However, in the 1930s community college leaders 
began to change this vision, and course offerings evolved to include more than just 
college preparation courses and included more options to prepare individuals for terminal 
and semiprofessional programs.  Community colleges ramped up developmental 
education, and the goal of serving academically underprepared students became a priority 
(Bragg, 2001). Community colleges began to work with community organizations and 
businesses to prepare students to meet the needs of the community, which led to the 
coining of the term “community college.”    
In 1946, President Truman’s Commission on Higher Education made the 
recommendation to swing open the door to college.  The result was an increase in 
community colleges virtually everywhere (Cohen & Brawer, 2008).  Bragg (2001) 
reports community colleges are a gateway to higher education for those who otherwise 
may not have the opportunity to attend college.  Community colleges admit more 
minority, female, first generation, older, working, parenting, and economically 
disadvantaged students than other institutions of higher learning.  A primary goal of 
community colleges is to offer innovative options to provide increased access for anyone 
who may have obstacles achieving educational goals.  These measures include adaptable 
schedule options, non-traditional class formats, and small teacher to student ratios 
(Bragg, 2001).   
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Cohen and Brawer (2008) define today’s community college as “any institution 
regionally accredited to award the associate in arts or the associate in science as its 
highest degree” (p. 5).  Community colleges continue to offer transfer coursework, career 
preparation, skill development, and developmental and distance education.  They are 
involved with high schools, four-year colleges, community organizations, and businesses 
to provide the programs, courses, and skill preparation necessary to meet the needs of the 
local economy.  In spite of these important contributions to higher education, community 
colleges remain somewhat understudied and misunderstood by scholars and the general 
public. 
Institutional Characteristics 
 The characteristics of an institution are cited to be important to the progress of a 
student towards educational attainment as addressed by Pascarella’s General Model for 
Assessing Change.  For example, attending a small college has an indirect positive effect 
on student involvement with instructors and peers, which promotes education completion.  
Astin (1993) found a negative relationship between the size of an institution and 
educational attainment using a national study in which students were surveyed four years 
after entering college.  Additionally, other characteristics that are favorable to student 
persistence include participation in college events or activities, student-to-student 
interactions, and a student’s belief that they are of concern to institutions (Astin, 1993; 
Pascarella & Terenzini, 2005).   
Another characteristic that has been found to be important to retention and 
completion of students in higher education is how the institution of the student’s choice 
allocates funding.  One particular study finds that institutions that increase financial 
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resources directly to academics, specifically instruction, experience higher graduation 
rates.  This same study finds no significant findings concerning institutional spending in 
any other categories except for academics (Bailey, Calcagno, Jenkins, Leinbach, & 
Keinzl, 2006).  However, Chen (2012) reported no significant link between instruction 
and academic support relative to dropout risk.  Chen reported the most important budget 
item for an institution to be student services, which is consistent with other researchers 
such as Astin (1993). Chen recognizes the discrepancy of the research findings 
concerning academic support and calls on institutional administrators in both categories 
to collaborate and improve support and academics.  Additionally, Chen stated that 
national data collections should concentrate efforts to collect information that reports 
expenditures by institution (Chen, 2012).   
 The student population of an institution also defines an institution’s 
characteristics.  Bailey et al. (2006) reported that students who obtain high SAT scores, 
higher incomes, and competitive grade point averages are positive predictors of better 
graduation rates.  Additionally, Bailey et al. (2006) reported institutions that have a high 
percentage of part-time, female, and minority students are shown to have much lower 
graduation rates. Black non-Hispanic and Hispanic students are reported to have lower 
graduation rates than Caucasian students (D’Amico, Morgan, & Robertson, 2011). 
Interestingly, D’Amico et al. (2011) report women to graduate at higher rates than men in 
a study they conducted at a community college which conflicts with the above mentioned 
findings of Bailey et al. (2006).  The demographics of community college students are 
usually more aligned with the latter predictors, and their populations are typically 
representative of those with low graduation rates.  These particular institutional 
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characteristics work against community colleges when compared to other institutions of 
higher learning (Bailey et al., 2006).  These institutions educate students who bring 
characteristics such as lower SAT/ACT scores and lower high school GPAs, all which 
indicate that they are academically underprepared; therefore, developmental education is 
often a significant aspect of the community college mission.  Academic preparedness is a 
factor that should be considered in regard to retention and graduation, especially 
recognizing that nationally, 42% of community college students must complete at least 
one developmental course (D’Amico et al. 2011).  Developmental education, a variety of 
coursework prescribed to students to prepare them for college level coursework, helps the 
community college connect students to opportunities that would otherwise not be 
available (Cohen & Brawer, 2008). 
Low-income students are much more likely to attend community college and the 
main factor in this decision is cost.  Therefore, economic status limits these students 
concerning their choice to attend college and also indicates where they will go to college.   
The cost of college is also cited as an important characteristic affecting college student 
persistence.  Researchers find that students in the community college are more sensitive 
to price changes in tuition and fees than four-year college students due to the 
disproportionate number of enrollees who are economically disadvantaged (Dowd & 
Coury, 2006).  Cofers and Somers (2001) have reported similar findings regarding 
increased tuition.  
Faculty-to-student ratios are cited by Chen (2012) to be a predictor of retention in 
college.  A study by Johnson (2010) at a public research university using a cross-
classified model analysis found evidence to support previous claims that class size 
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significantly relates to the grades of students in all disciplinary areas.  The author found 
that disciplines such as engineering, hard sciences, and social sciences showed stronger 
relationships than other disciplines, but nevertheless, all disciplines had a significant 
relationship as class size increased.  However, this finding is most pronounced when a 
student attains a grade of an “A” versus if the student attains a grade of “C.”  
Kokkelenberg, Dillon, and Christy (2008) also conducted a study within a large public 
university in which a logistic regression analysis revealed a negative relationship between 
class size and grades.  This particular study spanned a period of about 12 years and 
included almost 700,000 observations.  The study utilized the grade attained in a course 
as the dependent variable and found there to be a benefit to keeping class sizes below 40 
students with nominal changes beyond an enrollment of 40.  The greatest relationship 
was noted at the lowest enrollment.  
The percentage of courses taught by part-time faculty is a factor that is cited to 
affect retention in an institution (Chen, 2012).  Chen asserts that whereas there are very 
few studies that report on these characteristics, the results are consistent in identifying 
this as an important retention indicator.  The past three decades have introduced a 
dramatic increase in the use of adjunct faculty, especially in the community college 
(Jacoby, 2006).  Eagan and Jaeger (2009) report that nationwide, 46.3% of faculty were 
part-time in 2003 and 66.7% of faculty in the community colleges were part-time as 
opposed to just 27% in 1969.  A study performed by Eagan and Jaeger (2009) concluded 
that part-time faculty instruction significantly decreases the likelihood of community 
college students transferring to a senior college.  The reason, according to Eagan and 
Jaeger is that part-time faculty lack resources, are disengaged with the college, and are 
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unavailable to students (Eagan & Jaeger, 2009).  Additionally, Jacoby (2006) performed 
a multiple regression analysis in which data from the National Center for Educational 
Statistics were utilized.  The data consisted of 1,209 public two-year colleges in all 50 
U.S. states.  Jacoby found a significant negative relationship between community college 
student graduation rates and part-time faculty to full-time faculty ratios.  Factors such as 
these, as well as institution size, budgeting priorities, student population characteristics, 
cost of college, and faculty to student-ratios seem to impact success in the community 
college. 
Economic Returns 
 Dynarski (2003) reported community colleges to be important to society because 
they help to improve personal conditions by serving many citizens that would otherwise 
burden taxpayers.  Marcotte et al. (2005) analyzed data from the National Education 
Longitudinal Study of 2000 using a nationally represented sample of students that were 
eighth graders in 1988.  These eigth graders were interviewed on several occasions until 
the year 2000.  The study revealed that the returns of an associate’s degree earn females 
40.4% and earn males 17.1 % more than females and males who achieve only a high 
school education.  Additionally, the authors found that students generally obtain 
substantial returns on any amount of coursework beyond high school even if an 
associate’s degree is not earned.  The exception seems to be completing less than 12 
credit hours.  These findings are similar to previous studies that date back to earlier years 
(Marcotte et al., 2005). 
 There is also little concern for sacrificing academic quality for lower expense.  
Pascarella, Bohr, Nora, and Terenzini (1995) conducted a multi-institutional study in 
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1995 to determine if at the end of the freshman year, students in the two-year community 
college differed academically from freshmen in the four-year college.  Their findings 
confirmed those of a previous study that surveyed a single institution.  Controlling for 
precollege characteristics, Pascarella et al. (1995) did not find a significant difference 
between these institutions’ students.   
Defining Success 
Defining success can be a very difficult task because institutions are very 
different.  One must consider the institutional characteristics as well as student population 
characteristics when attempting to determine success predictors for open admission 
colleges.   
Retention 
For decades, retention has been an indicator of an institution’s efficiency due to 
societal concerns regarding how colleges utilize tax dollars to educate students (Sheeder, 
1939; Summerskil, 1962). The issue of retention is important concerning the academic 
realm for obvious reasons; if a student leaves college, the academic career is over.  In 
turn, retaining students in college affects students, institutions, and communities.  From 
the institutional perspective, attrition costs them money from tuition and government 
funding, which in turn is a burden to taxpayers.  Acknowledging the student perspective, 
attrition not only costs the student tuition money and time, but also reduces the 
intellectual capital and limits the student in lifetime earnings and job opportunities.  
Communities are affected by attrition because the workforce becomes limited, tax dollars 
are reduced, charitable donations are not optimized, and government social programs 
grow (Habley, McClanahan, & American College Testing Program, 2004).   
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The first year of college is deemed to be the most critical in regard to retention.  
Chen (2012) reports in a multi-level event history model retention study that more 
dropouts occur in the first year a student enters college, noting that college efforts to 
retain students in this first year are worthwhile. Others (Bragg, 2001; Nora, 1990; 
Pascarella et al, (1995) report that retention is of particular concern in the community 
college (Bragg, 2001). When one considers all the sectors of higher education, 
community colleges have the lowest retention rates (Bradburn, 2002).  Napoli and 
Wortman (1998) report students of community colleges are four times more likely to 
drop out of school for nonacademic reasons than for academic reasons.  This statistic can 
be explained by exploring the many barriers that students at the community college face.   
Community college students are more likely to be first-generation college 
students, more likely to have family responsibilities, and are more likely to commute than 
students in four-year colleges.  All of these factors have been correlated with lower 
academic success, and are magnified by low high school rankings, low standardized tests, 
and low grade point averages (Bailey et al., 2006; Bean & Metzner, 1985).  Furthermore, 
community college students are likely to work while they are in college to pay for college 
costs, and studies show that working contributes to attrition (Astin, 1984).  Fike and Fike 
(2008) also report that students with greater financial need are much less likely to persist; 
furthermore, students cite financial difficulties as a key reason for their failure to persist.   
Graduation 
One of the traditional methods for measuring the effectiveness of college has been 
to calculate and report graduation rates.  The George W. Bush Administration made great 
strides to produce more accountability in the post-secondary sector following the 
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implementation of the No Child Left Behind Act of 2001 by requiring graduation rates to 
be reported nationally (Bailey et al., 2006).  Graduation rates are a common method by 
which institutions communicate their effectiveness to legislators, students, and concerned 
individuals (Nitechi, 2011).  However, community college students are not homogenous 
in their ambitions.  Graduation represents the goal of only a portion of community 
college students; therefore, this method of calculating progress is a great disadvantage to 
community colleges and the students they serve.  Nevertheless, community college 
success has traditionally been quantified using the same yardstick as used by its four-year 
counterparts.  This measure of student success is not as straightforward for the 
community college. 
The Student Right to Know and Campus Security Act was enacted to amend the 
Higher Education act of 1999.  As a result, colleges were required to report graduation 
rates for all fulltime and first-time students who entered a degree program in the fall.  A 
Student Right to Know rate is calculated for the community college by comparing all the 
students who have graduated within three years from the year they began.  Three years is 
identified for the calculation in order to allow time and half to complete their goals 
(Bailey et al., 2006).  
There are several reasons why this calculation can be negative for the community 
college.  First of all, there are many factors that these colleges cannot control concerning 
their students.  Family and work responsibilities or inadequate academic preparation can 
burden many students and set them far behind what may be typical for four-year 
institution students.  Additionally, the calculation categorizes transfer students as 
dropouts.  There are large percentages of students who change colleges due to their own 
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circumstances creating a situation beyond the control of the college (Bailey et al., 2006).  
Therefore, graduation rates alone are not sufficient to gauge the performance of 
community college students, but are one measure that may prove helpful alongside other 
measures. 
Grade Point Average 
Various publications indicate mixed results concerning financial aid with respect 
to grade point average; researchers have provided evidence of a positive and significant 
relationship between need-based aid and college grade point averages (GPA) at four-year 
universities (Stater, 2009).  Stater (2009) conducted a study utilizing multiple regression 
on four-year universities in which financial aid impact was assessed using GPA as the 
only measure of success.  This study considered Pell grants, scholarships, and other types 
of aid.  The results linked any type of aid received by students to a reduction of the 
financial burden of college, resulting in an increase in student GPA.  Tinto (1975) 
claimed many studies cite GPA as the single most influential factor in a student’s ability 
to persist.  Marti (2009) reported a strong positive relationship between GPA and student 
engagement as measured by the Community College Survey of Student Engagement 
instrument, a national survey instrument adapted for the two-year sector from the 
National Survey of Student Engagement.  Others such as Tinto (1993) and Marti (2009) 
have identified GPA, through student integration/engagement, as a construct important to 
academic success. The data used for Marti’s study included years 2003, 2004, and 2005 
of 103, 152, and 257 two-year colleges, respectively.  The only negative relationship 
concerned the factor of student services.  Marti offers the explanation that service does 
not always relate directly to learning and also points out that often students that utilize 
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this service are students with special needs.  Marti claims that this student group typically 
has lower GPAs (Marti, 2009).  Marti also reports that nearly all institutions of higher 
learning use GPA as an aggregate measure of academic learning (Marti, 2009).  Also 
worth citing, many notable scholars report GPA to be a direct predictor of persistence 
(Cabrera et al. 1993; Pascarella & Chapman, 1983).  
The contradictory argument to the adequacy of GPA as a success indicator is 
worth noting.  Many view GPA as a comparison of students to their peers rather than a 
measure of what is learned.  Grades can fluctuate drastically between classes, 
departments, and institutions, leading to discrepancies between the GPA of actual 
learning.  Additionally, a student’s precollege characteristics such as technology 
experience, previous academic performance, and personal circumstances can have 
considerable influence on their GPA.  However, in light of these limitations, GPA stands 
as a fairly reliable predictor of student success (Pascarella & Terenzini, 2005) and will be 
incorporated into the current research design as a success indicator.  
Earned Semester Credit Hours 
 Students are awarded college credit in the form of credit hours.  Wellman (2005) 
explained a credit hour to be associated with the amount of time a student is expected to 
spend engaged in class during the period of a week. A student earns one credit hour for 
every hour per week spent in class. A credit hour is sometimes referred to as a Carnegie 
unit because the Carnegie Foundation instated the standard as a means to provide 
consistency between institutions of higher learning (Wellman, 2005). As mentioned 
earlier, Marcotte et al. (2005) reported that any amount of credit earned beyond high 
school can increase the potential earnings of an individual regardless of whether or not a 
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degree is awarded.  Studies often compare earnings to years of college.  Studies that 
report data in this way include Rivkin (2000) and Mayhew (1971); however, a single year 
of college from one student to the next varies drastically.  For example, a two-year 
nursing degree at Pearl River Community College requires 72 hours of coursework while 
a two-year academic degree at this same college requires 62 hours of coursework (Pearl 
River Community College, 2011).  Therefore, measurement of credit hours earned by 
students provides a more consistent measurement between students.  Additionally, the 
Pell grant is awarded based upon the number of semester credit hours in which a student 
enrolls in a given semester.  Also, the Pell grant is only allowed to students for 12 
semesters (FAFSA, 2013).  Therefore, students are not able to simply take college credit 
indefinitely and receive this aid.  Measuring semester credit hours earned will be used as 
a success indicator due to the reasons explained. 
Pre-College Characteristics 
 Students seeking to attend college have experienced a number of influential 
agents prior to their decision to seek post-secondary coursework that contributes to their 
ability to persist.  The literature points to factors such as home environment, heredity, and 
obstacles in the classroom as relevant to a student’s grade school preparation that impacts 
future academic success (Orstein, Levine, Gutek, & Vocke, 2013).  Orstein et al. (2013) 
suggest that the home environment can produce obstacles for learning if the individual is 
not exposed to current technology and cultural diversity, lacks experiences with a diverse 
vocabulary through common dialogue, or does not promote critical thinking and problem 
solving. Orstein et al. (2013) also discuss heredity to play a role in a student’s academic 
success because a student’s genetic makeup influences a student’s intellectual capacity.  
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Lastly, grade school classroom experiences can negatively influence academic 
achievements through factors such as increased classroom size, inappropriate 
instructional methods and curriculum, preconceived judgments, negative peer pressure, 
behavior issues, limited services, underfunded school districts, and poor administrative 
leadership (Orstein et al., 2013). These findings are instrumental in a student’s academic 
preparedness upon entering college.  American College Testing (ACT) scores are 
reported to colleges upon entrance and are an indicator of academic preparedness prior to 
college.  This variable can be used as a control to account for the possible academic 
preparedness issues that may arise from the previously mentioned influential agents.  
Financial Aid 
Persistence 
 Financial aid was implemented in the Unites States to increase access and choice 
to higher education.  Currently, over half of all undergraduates in America are receiving 
some type of financial aid (Metz, 2001).  Although some studies have reported mixed 
findings, many experts agree that financial aid increases access to college, which benefits 
the individual through economic achievements and the good to the public (Alon, 2005, 
Dynarski, 2003, Fike & Fike 2008, St. John, 1991).  Pascarella and Terenzini (2005) cite 
that research consistently supports that financial aid promotes students towards a degree.  
Specifically, in their book, How College Affects Students, Pascarella and Terenzini (2005) 
include information about a study that Fizgerald, Berkner, Horn, Choy, and Hoachlander 
(1994) conducted in which a sample of students who received financial aid were found to 
have graduation rates similar to students who did not receive aid.  The state of Georgia 
instated a modified program similar to the Pell Grant known as the Georgia HOPE 
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Scholarship program. Dynarski (2003) evaluated this program by analyzing Census data 
and found that aid provided by this program significantly increased college attendance.  
Another study took a different approach and analyzed the institutions of Georgia as 
opposed to the individual students and found a statistically significant increase in total 
enrollment by 5.9% compared to the previous years prior to the program’s instatement, 
adding 2,889 freshmen to Georgia’s colleges.  The Georgia HOPE Scholarship studies do 
not provide any data or findings to correlate to college success, but the grant includes a 
merit-based element that increases the chances of academically competitive students 
attending college (Cornwall, Mustard, & Sridhar, 2006).  Cabrera et al. (1992) designed a 
quantitative longitudinal study that included 466 ethnically diverse college students at a 
large public commuter college.  They explored the relationship between financial aid and 
student integration.  These researchers found that financial aid and employment were 
significantly related to persistence and commitment to college pursuits.  The students 
who received financial aid were less likely to seek employment and had the time to 
become more integrated in the college community.  St. John (1991) conducted research 
on all types of aid.  The results showed that all types of aid had a significant positive 
effect on persistence when controlling for background variables. Financial aid in the form 
of grants was the most effective of all types.   
The results of a study conducted using the College and Beyond Database reports 
that of four-year academically selective institutions included in the study, financial aid in 
the form of grant money is the most effective means of financial assistance promoting the 
success of college students.  The reason reported for this finding is that grants eliminate 
or limit the need of students to direct time away from college and academic pursuits 
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which in turn reduces the chances of student dropout due to lack of finances (Alon, 
2005).  It should be noted that this study utilized an academically prepared population, 
which may not be the case for all students, but elements of this research provide useful 
guidance as Alon (2005) calls for additional research on other datasets to strengthen the 
external validity of his findings.  The author also accentuates the need for within year 
persistence examination and separation of need-based and merit-based aid in the analysis.   
Cofer and Somers (2001) reported that in the 1970s, 76% of federal student aid 
was awarded in the form of grants with only about 20% in the form of loans.  However, 
by the mid-1980s the percentages changed to about 67% awarded in the form of loans 
and only 29% in form of grants with these ratios holding relatively stable.  Today’s 
students increasingly take on the burden of funding their education in the wake of a 
failing economy and a bleak outlook of any improvement.  Tuition prices have increased 
as a result of funding cuts due to a weak economy and studies have shown that this 
impacts student persistence negatively as well.  St. John and Starkey (1994) concluded 
that the relationship between tuition increases and student persistence was strongly 
negative.  Considering this evidence, financial aid is crucial to the persistence of college 
students, especially since over half of all students enrolled in colleges receive it 
(Voorhees, 1985).   
There are also studies such as Fike and Fike (2008) that have not only concluded 
that financial aid is a predictor of student persistence, but have also conveyed a great 
need for research that explains how financial aid affects students.  As mentioned earlier, 
Dynarski (2003) calls on researchers to provide evidence that the vast amount of money 
spent by the government actually promotes student success. Additionally, the need for 
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more financial aid and the communication to students about how to obtain the aid is 
noted to be valuable (Fike & Fike, 2008).  
Overall, many studies show that financial aid promotes a student’s persistence 
(Cross, 2002; Kelley, 1999; Nora, 1990; Spencer, 1993; St. John, et al., 1991), but a few 
studies report a negative relationship between financial aid and persistence (Cofer & 
Somers, 2001; Dowd & Coury, 2006; Hetherington, 1995; Hippensteel, St. John, & 
Starkey, 1996) while a few also report no relationship between financial aid and 
persistence (Cross, 2002; Dowd & Coury, 2006; Hetherington, 1995; Kelley, 1999; Metz, 
2001; Spencer, 1993; St. John & Starkey, 1994).  No known studies have examined 
specific types of financial aid in the community college.  Community college studies 
relative to financial aid are sparse, limited in scope, and offer mixed findings.  This may 
be a result of the complexity of the populations of these institutions or their 
comprehensive nature, but contributions to the literature concerning these institutions are 
of potential importance.  
Another study conducted by St. John and Starkey (1994) provided evidence that 
financial assistance has not been sufficient to facilitate the persistence of two-year college 
students.  These researchers utilized 1987 data from the National Postsecondary Student 
Aid Study and found a significant negative relationship between tuition costs and 
retention for two-year students.  Specifically, their findings showed that for every $100 
increase in tuition in the two-year sector, a student’s probability of completion decreased 
1.4% while the four-year sector experienced a drop in the probability of completion of 
about 0.5%.  Although very few financial aid studies examined community colleges, one 
conducted by Makuakane-Drechsel and Hagedorn (2000) evaluated persistence of 547 
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students at four community colleges in Hawaii.  They utilized a state database to retrieve 
data that contained financial aid information on a cohort of first-time students over a five-
year period from 1991-1996.  They designed a logistic regression analysis that found 
cumulative GPA and receipt of financial aid to significantly and positively influence 
persistence.  Many studies including several mentioned here have found that financial aid 
increases persistence and education attainment (Long, 2010).    
Brief History of Financial Aid 
The United States government has applied many different programs and methods 
through the years to provide pathways for those who must overcome great financial 
barriers to achieve the goal of post-secondary education.  The first colonial colleges that 
were established in the 1600s were not supported by public funds.  Therefore, students 
who attended these institutions had access to an income that afforded them post-
secondary education, and those who did not have the means were unable to attend.  The 
federal government’s first attempt at funding colleges came in the Morrill Act (1862) in 
which federal land was allocated to eligible states for the support of higher education. 
This time period is significant because it represents the first time in American history 
when previously excluded students would have the opportunity to attend post-secondary 
institutions (Vaughan & American Association of Community Colleges, 2000).  The next 
effort came in The New Deal federal social program created by the administration of 
Franklin D. Roosevelt in 1935.  The program was known as the National Youth 
Administration (NYA), and the purpose was to allow future college students to earn 
financial support to fund their college education.  This program was similar to the current 
work-study programs available in colleges today (Parisi & University of California, Santa 
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Barbara and California Polytechnic State University, 2008).  The next efforts came in the 
form of financial help to veterans of World War II.  This bill is known as the GI Bill or 
the Serviceman’s Readjustment Act and currently helps veterans who have served in the 
military attend college.  The next piece of legislation, the Higher Education for American 
democracy Act of 1947, was a significant program for community colleges because it 
was available to all students and established a community college network that charged 
little or no tuition, which helped to serve in educating local communities (Vaughan & 
American Association of Community Colleges, 2000).  In 1958, The National Defense 
Education Act (NDEA) was passed as a response to Russia’s launching of Sputnik. This 
program was designed to boost America to be more competitive scientifically and 
technically within the international arena.  The incentives of this program included 
support through loans, graduate fellowships, and vocational-technical training (Jolly, 
2009).   
   Reportedly, President Lyndon B. Johnson supported the idea that arming 
Americans with a college degree would reduce the reliance of the country on welfare and 
government subsidy programs.  In 1963, President Johnson set aside funds for public 
colleges to build, to expand, and to repair campus facilities in the Higher Education 
Facilities Act of 1963.  In 1964, he instated the Education Opportunity Act of 1964 that is 
the foundation of the Federal Work Study program, which continues to help college 
students today.  This act provided financial aid for campus employment opportunities to 
economically disadvantaged students.  Finally, the Higher Education Act of 1965 (HEA), 
enacted by Johnson, begins the first major federal grant program and is also responsible 
for loan programs that are directly awarded to students based on their economic status 
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(Vaughan American Association of Community Colleges, 2000).  The loan portion of the 
act is the Federal Family of Educational Loan program in which qualifying students are 
responsible for paying the money back that is borrowed for their education.  The 
programs engineered by Johnson have undergone many reforms and amendments 
according to political agendas, financial circumstances, and economic needs throughout 
the years, but still exist today with the goal of helping students achieve college degrees. 
 Grants are of great benefit to students because repayment is not required.  The 
section of the Higher Education Act of 1965 that was targeted towards federal grants 
transformed into The Pell Grant program in 1980 named for Senator Claiborne Pell of 
Rhode Island.  The Pell Grant was designed to reduce financial barriers to an 
undergraduate degree (Chen & Desjardins, 2008).  This education grant is the largest 
need-based grant program in the United States (Long, 2010).  
Current Trends in Financial Aid 
 More than $131 Billion was spent on federal financial aid in 2006-2007 (Baum & 
Steele, 2007) and about $137 Billion in 2010-2011, with close to $40 Billion specifically 
designated for Pell grant recipients (Baum & Payea, 2012).  Baum and Payea (2012) also 
reported about half of students that received the Pell Grant in 2010-2011 were over the 
age of 24 and about 60% claim an independent status.  The FAFSA (2013) website 
addresses questions and provides public information regarding financial aid.  It reports 
the Pell Grant is typically a calculated amount for a full-time student at any college as the 
individual college’s tuition and fees are not taken into account to determine the amount of 
the award.  The cost of tuition, room, and board is not considered when awarding the Pell 
grant, so students are awarded the same amount no matter what institution they attend.  
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Therefore, a student receives the same amount for a community college as students do for 
a senior college.  Depending on a value known as the Estimated Family Contribution 
amount, the student will be awarded up to the full amount depending on how much the 
government calculates to be the student need.  In order to apply for the Pell Grant, the 
student fills out a Free Application for Federal Student Aid form (FAFSA) to report 
financial information. A student must have a high school diploma or a General 
Equivalency Diploma, commonly referred to as a GED, to be eligible.  In 2007-2008, if a 
student enrolled as full-time status and qualified for the Pell grant, the student was 
awarded up to $4,310.  In 2010-2011, if a student enrolled as full-time status and 
qualified for the Pell Grant, the student was awarded up to $5,550.  The Pell grant is 
awarded to students who are assessed to have family incomes less than $40,000 annually 
(Steinberg et al., 2009) depending on the Expected Family Contribution calculation 
(Baum & Payea, 2012).  However, the Pell Grant guidelines change regularly due to 
legislation, economic conditions, and student needs.   
Unfortunately, with the rising cost of tuition and an unstable economy, financial 
aid does not provide the support it did 40 years earlier when the Pell Grant was 
established (Chen & Desjardins, 2008).  Critics argue that research has provided very 
little evidence to conclude that this program has met the stated goals (Alexander, 2002).  
Additionally, in the past decade funding has shifted drastically from grants towards loans.  
Loans are another type of financial aid that helps many students to attend college in 
which the student shares the burden of the cost of college and assume the responsibility 
of the loans once the student leaves college.  Studies yield mixed results concerning loans 
and dropout rates.  Cofer and Somers (2001) found positive effects of both grant aid and 
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loan aid using data from the National Post-Secondary Database in which a logistic 
regression analysis was performed.  Positive outcomes regarding loans were found only 
when the amount of debt was less than $7,000.  Hippensteel et al. (1996) examined 
National Post-Secondary Financial Aid data from 1987 concerning all types of aid 
including loans and found them all to have a negative effect on persistence.  The author 
explained that these findings were probably due to the fact that the amounts received by 
students were not enough to promote student persistence.  Some report a relationship 
between loan attainment and dropout rate.  Dowd and Coury (2006) examined 
community college data from the National Center for Education Statistics that spanned a 
period of five years and found that loans impact community college students negatively 
in regard to persistence. In 2003, congress debated whether or not to increase loan limits.  
However, as a result of the negative reports on persistence concerning community college 
students, the American Association of Community Colleges stood opposed to these 
increases due to the possibility of students defaulting on loans as a result of academic 
shortfalls (Dowd & Coury, 2006). 
Summary 
Research has established that college attendance has been significantly impacted 
by grant aid (Dynarski, 2003).  Also worth noting, many of the studies that have been 
published utilize national databases such as IPEDS.  This data can be misleading or non-
representative of certain populations because of the nature of how the samples are 
collected.  Many studies list limitations to their research as using a database that included 
only first time freshmen.  Community college populations have large percentages of 
students who have attended other colleges. Equally causing concern and need for more 
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research are the number of studies mentioned that are limited to a single or only a handful 
of institutions.  Many claims are made by authors based on small populations of students, 
limiting the ability of research findings to have application or make inferences about the 
broad picture of education.  Further, Tinto (1993) argues that retention efforts are 
unsuccessful because they usually focus on studies that report on all students that depart 
from an institution in contrast to specific populations that are at risk such as those who 
lack financial resources.   
The current study attempts to understand if these conclusions can be applied to 15 
community colleges in the state of Mississippi by using data that are received directly 
from institutions in the form of student-reported information and transcripts, which 
should better represent community college populations. Therefore, the community 
college setting is the focus of this research.  Research studies such as this one are 
beneficial to the future of our nation.  The nation spends billions of dollars providing 
access to higher education for underserved and underrepresented citizens (Dynarski, 
2003).  Understanding the economic returns of two-year degrees and programs served by 
two-year institutions is important for policy makers making decisions due to the fact that 
the majority of these students utilize some type of financial aid (Marcotte,et al., 2005).  
Resources are scarce in the wake of tough economic times and effective allocation of 
these resources is of great importance.  As mentioned earlier, President Barack Obama 
has made the prediction that America will be the top nation in turning out graduates as a 
result of the American Graduate Initiative and specifically, they will be ready to meet the 
needs of emerging trends in the workforce (England-Siegerdt, 2011).  Rising community 
college enrollments must be able to produce successful graduates.  Additionally, Ramano 
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(2011), an economist, suggested that not only are community college students more 
sensitive to college costs, but the benefit of financial aid also has a greater positive 
outcome result on a community college student verses a four-year college student.  There 
is evidence to support claims that states with the highest unemployment rates are also the 
states with the lowest graduation rates from community colleges (Kotamraju & 
Blackman, 2011).  Therefore, these findings will be applicable to the taxpayers, policy 
makers, community college practitioners, and scholars who are interested in 
understanding the relationship between students and financial aid at the community 
college for the purpose of benefitting the entire nation.  Specifically, taxpayers will 
experience a more educated citizenry, policymakers can design and implement relevant 
policies in higher education and financial aid allocation, community college practitioners 
will be able to apply soundproof principles and methods to serve students, and scholars 
can build on the information to make contributions that others can utilize.  Bailey and 
Alfonso (2005) reported that research pertaining to persistence and graduation is now 
more than a decade old and needs updating. This research will include the success 
indicators, GPA, graduation rates, and credit hours earned due to previously stated 
limitations concerning community college goals relative to graduation rates.  It has also 
been established that research on financial aid is needed, especially in community 
colleges who are now educating the first two years of college for many students.  As 
mentioned above, academic research offers very limited information about the 
relationship of financial aid and college success in the community college.  The Higher 
Education Act of 1965 (HEA), enacted by Johnson, is the central focus of the current 
research.  This education grant is the largest need-based grant program in the United 
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States, and the current research was designed to investigate if the legislation truly helps 
students attain educational goals.   
The research questions for this study were developed based on numerous studies 
that have offered great insight, but have been limited primarily to traditional students of 
the four-year sector.  The current project combined elements of these studies with 
knowledge of the nature of the community college institutions and the students they 
serve.  The researcher’s goal is that the conclusions of this study will add to the literature 
concerning what we know about community college retention and attrition. Perhaps, 
results will provide insight into the relationship of financial aid with student success, 
reveal methods and procedures that may or may not provide utility for future studies, 
contribute to the literature, and perhaps most importantly, produce findings that 
strengthen or construct models that attempt to predict student persistence in the 
community college.   
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CHAPTER III 
 
METHODOLOGY 
 
This study was designed to understand the relationship between financial aid and 
student success in college.  As discussed previously, many studies draw conclusions from 
cross-sectional data, which accurately describe students at any given time.  Researchers 
attempt to make generalizations utilizing this type of research to students over a period of 
time, but to accurately understand student development throughout college, one needs to 
delve into student behavior throughout the college experience.  Additionally, the 
retention research is heavily focused on four-year colleges.  Therefore, the current study 
is a retrospective, longitudinal analysis that utilizes Analysis of Variance and Chi-square 
techniques to attempt to understand the characteristics that influence student success in 
the community college.  
 Specifically, the research at hand addresses the following research hypotheses that 
are tested simultaneously: 
1.   There are not significant mean differences in the grade point average at the 
end of the fall 2007 semester among the four student grant groups of (a) Pell 
grant only, (b) other grant type, (c) both Pell and other grant, and (d) no grant, 
when controlling for gender and race. 
2.   There are not significant mean differences in the grade point average at the 
end of the spring 2010 semester among the four student grant groups of (a) 
Pell grant only, (b) other grant type, (c) both Pell and other grant, and (d) no 
grant, when controlling for gender and race. 
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3.   There are not significant mean differences in the number of semester hours 
earned at the end of the spring 2010 semester among the four student grant 
groups of (a) Pell grant only, (b) other grant type, (c) both Pell and other 
grant, and (d) no grant, when controlling for gender and race. 
4.   There is not a statistically significant association between graduation status   
(a) Graduated, and (b) Did not Graduate,  and the four student grant groups of   
(a) Pell grant only, (b) other grant type, (c) both Pell and other grant, and (d) 
no grant. 
Population 
The population for this study is the 2007 cohort of 12,574 students entering a 
Deep South state community college system.  The cohort’s data were obtained from the 
point of entry into the institution in the fall of 2007 until the spring of 2010 to follow the 
suggested practice outlined by the Student Right to Know act in which data were reported 
to allow students time and a half to complete degrees.  The student’s first semester GPA, 
ending GPA, and number of semester hours completed were attained to measure the 
academic progress of each participant. Further, student ACT scores and degree 
completion information were obtained pertaining to each student.  The student’s gender 
and race information was also collected. Financial aid information was attained 
concerning all funds distributed by the institution.  This included the Pell grant, any other 
type of aid which could be scholarships, state assistance, tuition break, and other grants. 
Some of these types of aid could be, but are not necessarily merit-based.  The data were 
provided by the institutional research staff of the community college system and 
converted to Excel format. Any variable that uniquely identified a student was removed 
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prior to analysis of the data to ensure anonymity.  The community college system that 
provided the data consisted of 15 community colleges that are coordinated by a state 
agency. All the community colleges in the system are comprehensive with similar yet 
distinct missions.  They have similar admission policies,that include a high school 
diploma or GED and an ACT or COMPASS test score for course placement.  Each 
institution requires minimum subject area scores to be placed in college level courses and 
offers developmental courses for students who do not meet the minimum ACT score 
subject area requirement. These requirements are slightly different for each college.  For 
example, for a student to be considered academically prepared to enroll in College 
Algebra, which is a common required course for graduation, the community colleges 
scores range from a minimum of 18-20 in the Math subject area.  English Composition is 
another course that is a graduation requirement; the minimum ACT score range is 16-18 
in the English subject area.  All of the community colleges offer a full range of 
developmental courses including Reading courses and College Study Skills courses to 
serve academically underprepared students.  Tuition and fees range from $712-$960 for 
the 2007 school year and increased to $790-$1160 by the 2010 school year (MCCB, 
2010).  The researcher identified and contacted the appropriate individuals on the college 
campuses to retrieve the descriptive information. 
Data Collection and Analysis 
Quantitative research methods were utilized to examine the research hypotheses.  
Multivariate analysis of covariance (MANCOVA) was chosen to analyze the first three 
hypotheses because the multiple dependent variables can be tested simultaneously.  If 
there are correlations between the dependent variables, MANCOVA will detect it.  
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MANCOVA also has the advantage of reducing the inflation of family-wise error that 
may occur as the result of conducting multiple analyses of variance tests (Field, 2009).  
Meyers, Gamst, and Guarino (2006) cite seven advantages to using MANCOVA for 
statistical analysis.  First, when there are multiple dependent variables, MANCOVA has 
the ability to capture complete phenomena that surround the issue under scrutiny.  
Second, MANCOVA techniques allow researchers the ability to control some error rate 
which might lead to incorrectly support the finding of significant differences.  Third, 
MANCOVA allows the researcher to explore inter-correlation between dependent 
variables by examining variance-covariance matrices.  Fourth, MANCOVA allows the 
researcher to evaluate each dependent variable at the different level of the independent 
variables.  Fifth, MANCOVA offers statistical guidance to reduce large sets of dependent 
measures to a smaller aggregate.  Sixth, MANCOVA identifies the dependent variables 
that offer the most group distinction.  Finally, MANCOVA has the ability to distinguish 
group differences because of multivariate analysis that can be masked by univariate 
analysis (Meyers et al., 2006).  MANCOVA is a test that consists of two steps.  The first 
test is an overall test to determine significance.  Then, a follow-up univariate analysis is 
performed to further attempt to capture and interpret group differences.  Furthermore, a 
discriminant analysis is necessary to investigate any discovered relationships between the 
dependent variables.  Field (2009) strongly recommends the use of univariate analysis in 
conjunction with the discriminate analysis to thoroughly understand data.  All of these 
procedures were conducted in this study.  The assumptions of MANCOVA include 
statistically independent observations, random samples that are measured using interval 
ratio levels, dependent variables that have multivariate normality within groups, and 
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variances that are dependent variables and are estimated to be equal as well as 
correlations between the dependent variables.  In order to address the hypotheses set forth 
by the current research, a three-way MANCOVA was administered using the collected 
data to determine if the independent variable, the financial aid group, has a significant 
relationship with community college success when controlling for two additional 
variables, gender and race, that have been shown to be associated with the dependent 
variables.  Success was measured using the fall 2007 GPA, the spring 2010 GPA, and the 
number of earned semester hours completed by each student throughout the academic 
career at the institution.  All participants who met eligibility criteria for the study were 
included. The dependent variables for this study were grade point average at the end of 
the Fall semester of 2007, cumulative grade point average at the end of the Spring 
semester of 2010, number of semester hours completed by each student, and graduation 
status (a) Graduated, and (b) Did not Graduate. The independent variable was financial 
aid, which has four different levels.  These levels included students who get federal 
financial aid in the form of the Pell Grant, students who receive any other type of aid, 
which could be merit-based aid, need-based aid, or both, students who receive both Pell 
and other grants, and students who do not receive any aid.  A preliminary analysis 
included the initial testing of assumptions on the data to decide if MANCOVA should be 
conducted.  At a minimum, the univariate analysis will reveal normality and homogeneity 
of variance to continue with this analysis.  SPSS software v.22 was used to analyze the 
data.  The researcher coded all data, and descriptive statistics were computed followed by 
the MANCOVA addressing the four research hypotheses, simultaneously.  The level of 
significance was set at an alpha level of 0.05, and any level of significance that was less 
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than 0.05 resulted in failure to support the proposed hypotheses with the conclusion of a 
significant difference in the dependent variable outcomes between the groups.  
Both the dependent and independent variables of hypothesis 4 were categorical 
information, so a chi-square test was conducted to analyze the last hypothesis that 
included graduation status as the dependent variable and the grant type as the 
independent variable.  The observed frequencies were compared to the expected 
frequencies to understand the relationship of these variables.      
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CHAPTER IV 
 RESULTS 
In Chapter IV, the results of the research are presented in a descriptive format and 
are divided into three sections (a) description of the sample and study variables, (b) 
investigation of assumptions as they relate to inferential analyses, and (c) tests of 
hypotheses.  The chapter concludes with a summary of the results.  SPSS v22.0 was used 
for all descriptive and inferential analyses. 
This study uses a quantitative, retrospective (ex post facto) causal comparative 
design to understand the relationship of financial aid and how students change over time 
relative to their success in college.  The independent variable for the study is grant type, 
and the four dependent variables are fall 2007 grade point average, cumulative spring 
2010 grade point average, semester hours completed, and graduation status.  Analysis of 
Variance techniques were used to analyze the first three dependent variables relative to 
the independent variable.  A post hoc (Bonferroni) analysis was conducted to investigate 
the univariate outcomes, and a discriminant analysis was used to investigate the ability of 
the dependent variables to predict group membership.  Then, a chi-square analysis was 
used to understand the relationship of the last dependent variable, graduation status, with 
the independent variable, grant type. 
Sample Descriptives 
The sample used for this study included a total of N = 12,574 participants from 
the Mississippi Community College System. The participants were classified into four 
independent groups of (a) Pell grant (n = 2254; 17.9% of participants); (b) other grant(s) 
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(n = 3514; 27.9% of participants); (c) both Pell grant and other Grant(s) (n = 4890; 38.9% 
of participants); and (d) no Grant (n = 1916; 15.2% of participants).   
Table 1 presents the frequency and percentages for the dichotomous and ordinal 
control variables and covariates of study according to the sample overall and grant group. 
The entire sample is made up of 58.2% White students, 38.8% Black students, and 3.0% 
who indicated “other.”  The majority of students (4,890) received both the Pell grant and 
other grants. The majority of students who received the Pell grant or both the Pell grant 
and other grants were female (66.2% and 61.2%, respectively). There is a greater 
percentage of Black students who received the Pell grant (67.2%), and a greater 
percentage of White students who received other grants (86.9%). Interestingly, twice as 
many Black students receive only the Pell grant as compared to the other two groups 
while almost twice as many White students do not receive any type of aid compared to 
the other two groups.  The majority of students who received no grants were White 
(62.8%).  Another noticeable trend is that there is almost ten times the number of White 
students receiving other aid as compared to Black students. Out of all the students, the 
majority of students did not graduate (74.3%).  
Table 2 presents measures of central tendency for the continuous covariate of 
ACT score and the three dependent variables of: (a) fall 2007 GPA, (b) spring 2010 GPA, 
and (c) earned Hours for the sample overall and according to grant group. The mean ACT 
score of students who received other grants was approximately 20 (M = 20.26, Mdn = 
20.00), with a higher average Fall GPA (M = 2.92, Mdn = 3.00) and a higher average 
Spring GPA (M = 2.85, Mdn = 2.98). The students who received grants other than the 
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Pell grant or both the Pell grant and other grants had a higher number of earned hours as 
well (M = 51.22, Mdn = 57.00 and M = 49.46, Mdn = 52.00, respectively).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 Table 1  
Frequency and Percentages of the Categorical Independent Controls and Covariates of Study According to the Entire Sample 
and Grant Group 
 
 
Note.  Freq. = Frequency; % = Percentage.  
  
 
 
 
Pell 
(n = 2254)  
 
Other 
 (n =3514)  
 
Both Pell and 
Other 
 (n =4890)  
 
None 
 (n =1916)  
 
 
Total 
(N = 12574) 
Variable Freq. %  Freq. %  Freq. %  Freq. %  Freq. % 
 
 
Gender               
     Male 762 33.8  1827 52.0  1896 38.8  1034 54.0  5519 43.9 
     Female 1492 66.2  1687 48.0  2994 61.2  882 46.0  7055 56.1 
 
Race               
     White 691 30.7  3055 86.9  2364 48.3  1203 62.8  7313 58.2 
     Black 1514 67.2  345 9.8  2386 48.8  638 33.3  4883 38.8 
     Other 49 2.2  114 3.2  140 2.9  75 3.9  378 3.0 
 
Graduated               
     Yes 378 16.8  1118 31.8  1459 29.8  271 14.1  3226 25.7 
     No 1876 83.2  2396 68.2  3431 70.2  1645 85.9  9348 74.3 
               
  
 55   
56 
Table 2 
 
Measures of Central Tendency for the Continuous Covariate of ACT Score and the Three 
Dependent Variables According to the Entire Sample and Grant Group 
 
 
Variable 
 
N 
 
M 
 
SD 
 
Mdn 
 
Range 
 
ACT Score  12574 17.54 4.85 18.00 0 - 34 
     Pell 2254 14.95 4.74 15.00 0 - 30 
     Other 3514 20.26 3.93 20.00 0 - 33 
     Both Pell and Other 4890 17.30 4.75 17.00 0 - 31 
     None 1916 16.23 4.30 17.00 0 - 34 
 
Fall 2007 GPA 12574 2.63 .90 2.75 .06 – 4.00 
     Pell 2254 2.42 .89 2.50 .06 – 4.00 
     Other 3514 2.92 .82 3.00 .07 – 4.00 
     Both Pell and Other 4890 2.65 .87 2.75 .14 – 4.00 
     None 1916 2.32 .95 2.38 .11 – 4.00 
 
Spring 2010 GPA 12574 2.51 .86 2.61 .00 – 4.00 
     Pell 2254 2.22 .83 2.25 .00 – 4.00 
     Other 3514 2.85 .77 2.98 .00 – 4.00 
     Both Pell and Other 4890 2.52 .82 2.59 .00 – 4.00 
     None 1916 2.23 .92 2.29 .00 – 4.00 
 
Earned Hours 12574 44.32 26.19 45.00 0 - 140 
     Pell 2254 35.50 23.74 30.00 0 - 111 
     Other 3514 51.22 24.47 57.00 0 - 132 
     Both Pell and Other 4890 49.46 26.06 52.00 0 - 140 
     None 1916 28.87 22.85 20.00 0 - 111 
 
Note.  N = Sample Size; M = Mean; SD = Standard Deviation; Mdn = Median.
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Assumptions for Inferential Analysis 
The dataset (N = 12,574) was investigated for the multivariate analysis of 
covariance (MANCOVA) analysis assumptions of absence of missing data, adequate 
sample size, multivariate normality, absence of outliers, homogeneity of variance-
covariance matrices, linearity, and absence of multicollinearity.   
 None of the records had missing data; therefore, this assumption was not violated.  
A requirement for adequate sample size in MANCOVA is that there should be more 
research units in the smallest group than there are dependent variables (Tabachnick & 
Fidell, 2007).  With a sample size of 12,574, this assumption was easily met.
 Deviations from normality and the presence of outliers on dependent variables 
have the potential to distort results of an inferential analysis.  A check of histograms, 
Normal Q-Q Plots, and box plots for the three dependent variables of: (a) fall 2007 GPA, 
(b) spring 2010 GPA, and (c) earned hours was performed to visually inspect for 
normality and outliers.  All three variables had distributions that were normal. A total of 
eight outliers (less than 1%) were found for the spring 2010 GPA variable. The number 
of outliers was very small compared to the sample size. Additionally, the mean and 
median for the variable were very close in value (M = 2.63, Mdn = 2.75). It was 
determined that outliers were not adversely affecting the distribution of the spring 2010 
GPA variable. Similarly, the variable of earned hours had three outliers, which were 
minimal in number compared to the sample size (less than 1%). The mean and median 
values for the variable were very close in value (M = 44.29, Mdn = 45). Therefore, the 
outliers were not of consequence. The assumptions of normality and absence of outliers 
were met.  Descriptive characteristics can be viewed in Table 1 and 2. 
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The sample sizes for the four grant groups were markedly different. Therefore, a 
check was made during inferential analysis with the Box’s M test using SPSS.  The 
significance value of Box’s M test for this study indicates the assumption of homogeneity 
of variance-covariance matrices was violated, p < .0005. Therefore, Pillai’s trace statistic 
was used as the test statistic for inference of analysis as a result of the violation to the 
assumption of homogeneity of variance-covariance matrices.  
 Linearity was investigated via scatter plots between all pairs of the three 
dependent variables used in the study.  The assumption of linearity was not violated. 
 Absence of multicollinearity was investigated for each bivariate association 
between the three dependent variables via Pearson’s product moment correlation. 
Multicollinearity is assumed if a correlation coefficient between two variables is greater 
than .90 (Pallant, 2007). None of the correlations between the dependent variables was 
greater than .90.  Therefore, the assumption of absence of multicollinearity was met using 
this criterion. 
Inferential Analyses 
Multivariate Analysis of Variance 
A multivariate analysis of covariance (MANCOVA) was performed to test the 
three statistical hypotheses of this study that relate to grant type and both earned hours 
and GPA.  Three dependent variables were included in the MANCOVA, (a) fall 2007 
GPA, (b) spring 2010 GPA, and (c) earned hours.  The MANCOVA included one 
between-groups independent variable, Grant Group, with four levels of (a) Pell grant, (b) 
other, (c) both Pell grant and other, and (d) none.  Two independent categorical control 
variables of gender with two levels of (a) male and (b) female, and race with three levels 
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of (a) Black, (b) White, and (c) Other were also included. The covariate in the 
MANCOVA was ACT score.  
 Measurements of fall 2007 GPA and spring 2010 GPA could have been 
represented by a within-groups repeated measure design. However, the dependent 
variable of Earned Hours was collected only for time two. Therefore, using a within-
groups independent variable for time would have created an unbalanced design. Fall 2007 
GPA could have been included in the model as an additional covariate. However, the 
research questions of the study were developed using the fall 2007 GPA as a dependent 
variable (see Research Question 1). Therefore, fall 2007 GPA was included as a 
dependent variable. Table 3 presents the cell means and standard errors of the dependent 
variable of Fall 2007 GPA over the four independent variable levels of (a) Pell grant, (b) 
other grant, (c) both Pell grant and other grants and (d) no grants; two levels of gender 
(independent control variable); and the four levels of race (independent control variable). 
Tables 4 and 5 present the cell means and standard errors of the dependent variables of 
spring 2010 GPA and earned hours respectively, as relates to the same independent 
variables and controls.  The overall Multivariate analyses revealed overall significance of 
the model.  (9, 37,647) = 39.0, p < .0005; partial η2 = .009.  According to generally 
accepted criteria (Cohen, 1988), the strength of effect sizes for η2 can be classified as 
small (.01), medium (.06) and large (.14). The effect size indicated that the overall model 
accounted for 0.9% of the total variance.  The covariate of ACT Score was also 
statistically significant (3, 12,547) = 1242.80, p < .0005; partial η2 = .037, indicating a 
difference in the combined dependent variables related to the value of a student’s ACT 
score.  Thus, the inclusion of ACT Score as a covariate control allowed for better 
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estimates of the model effects between the independent and dependent variables as seen 
in Tables 3-5.  For the overall model, no significant three-way interaction among Grant 
Group X Gender X Race was F(18, 37647) = 1.52, p = .073. A statistically significant 
two-way interaction between Grant Group and Race was found F(18, 37,647) = 3.69, p < 
.0005; partial η2 = .002.  The significant interaction effect implied that the outcomes of 
the combined dependent variables differed in at least one of the Race by Grant Group 
combinations.  The effect size for the significant interaction between Race and Grant 
Group indicated that only 0.2% of the variance was accounted for by the interaction term 
in the three dependent variable outcomes of (a) Fall 2007 GPA, (b) Spring 2010 GPA, 
and (c) Earned Hours.  Neither the variable combination of Grant Group X Gender nor 
Gender X Race generated a statistically significant two-way interaction.  
Post Hoc Testing 
Multiple regressions were performed, one for each of the three dependent 
variables, to investigate the power of the ACT Score covariate in adjusting the dependent 
variables.  ACT Score significantly adjusted the dependent variable of spring 2010 GPA. 
The B value of 0.036 (95% confidence interval from 0.032 to 0.039) for ACT score was 
significantly different from zero, t(12,549) = 21.62, p < .0005.  ACT Score also 
significantly adjusted the dependent variable of Earned Hours, with a B value of 0.742 
(95% confidence interval from 0.641 to 0.843) for ACT score significantly different from 
zero, t(12,549) = 14.40, p < .0005.  ACT Score also significantly adjusted the dependent 
variable of fall 2007 GPA, with a B value of 0.032 (95% confidence interval from 0.029 
to 0.036) for ACT score significantly different from zero, t(12,549) = 17.95, p < .0005. 
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Univariate ANCOVA analyses were performed with Bonferroni adjusted post-hoc tests to 
further investigate the univariate outcomes and the Race X Grant Group interaction as 
relates to each of the three dependent variables, while controlling for the ACT Score 
covariate.  Tables 6 through 8 present the estimated marginal means for the twelve 
interaction terms as relates to the dependent variables of fall 2007 GPA, spring 2010 
GPA, and earned hours respectively.  Appendices H-K present results of the Bonferroni 
adjusted post hoc analyses between the three dependent variables of fall 2007 GPA, 
spring 2010 GPA, and earned hours respectively. 
Race Interaction 
 Appendices are included that summarize the following analysis in a table format.  
White students who receive Pell grants perform significantly better than White students 
who do not receive aid and all groups of Black students in regard to fall 2007 GPAs and 
spring 2010 cumulative GPAs.  However, they perform significantly lower than White 
students who receive other type of aid only, White students who receive both the Pell 
grant and other types of aid, and other races who receive other types of aid only with 
regard to fall 2007 GPA and spring 2010 Cumulative GPAs.  These students earn 
significantly less credit hours than White students who receive only other aid, White 
students who receive both Pell grant and other aid, Black students who receive both the 
Pell grant and other types of aid, and other races who receive other types of aid only, but 
significantly more than White and Black students who do not receive aid.      
 White student who receive other types of aid only earn significantly higher fall 
2007 GPAs and cumulative spring 2010 GPAs than White and Black students who 
receive Pell grants, White and Black students who do not receive aid, and Black students 
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who receive both the Pell grant and other types of aid.  These students receive 
significantly higher cumulative spring 2010 GPAs than other races who do not receive 
any type of aid.  These students earn significantly more credit hours than all groups of 
Black students, White and other race students who do not receive any type of aid, and 
white students who receive the Pell grant.  They earn significantly less credit hours than 
White students who receive both the Pell grant and other types of aid. 
 White students who receive both the Pell grant and other types of aid earn 
significantly higher GPAs with regard to fall 2007 and cumulative spring 2010 than all 
other groups of Black students and White students who receive the Pell grant and White 
students who do not receive any type of aid.  These students perform significantly higher 
than other races who do not receive any type of aid relative to cumulative spring 2010 
GPA.  These students earn significantly more credit hours than all other groups of White 
students, all groups of Black students, and other races who receive the Pell grant and do 
not receive any aid. 
 White students who do not receive any aid earn significantly lower GPAs and 
credit hours than all other White groups and significantly higher GPAs and credit hours 
than Black students who do not receive any type of aid concerning fall 2007 GPA, 
cumulative spring 2010 GPA, and credit hours earned.  They perform significantly lower 
than other races who receive only other aids and other races who receive both the Pell 
grant and other types of aid regarding fall 2007 GPA.  They receive significantly higher 
cumulative spring 2010 GPAs than Black students who receive the Pell grant and Black 
students who do not receive any type of aid, but significantly lower than other races who 
receive both the Pell grant and other types of aid. They earn significantly more credit 
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hours than Black students who do not receive any type of aid, but significantly less credit 
hours than all other groups of Black students and other races who receive only other 
types of aid and other races who receive both the Pell grant and other types of aid. 
 Black students who receive the Pell grant earn significantly lower fall 2007 
GPAs, cumulative spring 2010 GPAs, and earned credit hours than White students who 
receive only other types of aid and White students who receive both the Pell grant and 
other types of aid.  They perform significantly lower concerning fall 2007 GPAs and 
cumulative spring 2010 GPAs than white students who receive the Pell grant.  They 
perform significantly higher in all three categories than black students who do not receive 
any type of aid.  They also perform significantly lower in all three categories compared to 
other races who receive only other types of aid and other races who receive both the Pell 
grant and other types of aid. 
 Black students who receive only other types of aid perform significantly lower 
than White students who receive other types of aid only and White students who receive 
both the Pell grant and other types of aid, but significantly higher than Black students 
who do not receive any type of aid concerning all three variables.  However they score 
significantly lower than other races of students who receive both the Pell grant and other 
types of aid concerning cumulative spring 2010 GPA.  They earn significantly more 
credit hours than White students who do not receive any type of aid. 
 Black students who receive both the Pell grant and other types of aid earn 
significantly lower fall 2007 and cumulative spring 2010 GPAs than all White groups 
except White students who do not receive any type of aid.  They earn significantly higher 
fall 2007 and cumulative spring 2010 GPAs than Black students who do not receive any 
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type of aid.  They perform significantly lower than other races of students who receive 
the Pell grant, receive both the Pell grant and other types of aid, and do not receive any 
type of aid concerning fall 2007 GPA.  They perform significantly lower than other races 
who receive only other types of aid and races who receive both the Pell grant and other 
types of aid concerning cumulative spring 2010 GPA.  They earn significantly more 
credit hours than White students who receive the Pell grant, White students who do not 
receive any type of aid, all groups of Black students, other races who receive the Pell 
grant, and other races who do not receive any type of aid.  They earn significantly fewer 
credit hours than White students who receive other types of aid only and White students 
who receive both the Pell grant and other type of aid.  Black students who receive no aid 
earn significantly lower fall 2007 GPAs and cumulative spring 2010 GPAs than all other 
groups.  They earn significantly fewer credit hours than all groups except other races who 
receive the Pell grant, and other races who do not receive any type of aid. 
 Other races who receive only other types of aid earn significantly higher fall 2007 
GPAs than White and Black students who do not receive any type of aid, Black students 
who receive the Pell grant, and Black students who receive both the Pell grant and other 
types of aid.  They earn higher cumulative spring 2010 GPAs than White students who 
receive the Pell Grant, White students who do not receive any type of aid, all groups of 
Black students, and other races that do not receive any type of aid.  They receive 
significantly more credit hours than White and Black student who receive Pell grants as 
well as White, Black, and other race students who do not receive any type of aid. 
 Other race students who receive both the Pell grant and other types of aid earn 
higher GPAs than White and Black students who receive Pell grants and White and Black 
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students who do not receive any type of aid concerning fall 2007 GPAs and cumulative 
spring 2010 GPAs.  They earn significantly higher spring 2010 GPAs than Black students 
who receive only other types of aid.  They earn significantly more credit hours than all 
groups who receive the Pell grant, all groups who do not receive any type of aid and 
black students who receive only other types of aid. 
 Other races who do not receive any type of aid perform significantly higher than 
Black students who do not receive any type of aid concerning fall 2007 GPA and 
cumulative spring 2010 GPA.  They perform significantly lower than White and other 
race students who receive only other types of aid, and White students who receive both 
the Pell grant and other types of aid concerning cumulative spring 2010 GPA.  They earn 
significantly fewer credit hours than all other groups who receive only other types of aid, 
and all other groups who receive both the Pell grant and other types of aid. 
Results of the inferential tests were used to address the four statistical hypotheses of this 
study.  Findings and conclusions are presented according to each of the four hypotheses. 
Discriminant Analysis 
 A descriptive discriminant analysis was conducted to investigate the relationship 
between the three dependent variables of (a) fall 2007 GPA, (b) spring 2010 GPA, and 
(c) earned hours.  The grouping variable included the 12 interaction terms, which 
consisted of the four levels of Grant Group (Pell, Other, Both Pell and Other, and None) 
and the three levels of Race (White, Black, and Other).  The results of the analysis were 
statistically significant at the p < .05 level. The discriminant function revealed a 
significant association between groups and all predictors accounting for only 21.3% of 
between group variability.  However, the standardized canonical discriminant function 
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coefficients were inflated (above +/- 1) for spring 2010 GPA on two functions (-1.193 
and 1.077 respectively) and for earned hours on one function (1.077).  Additionally cross 
loadings were noted on the correlations of the structure matrix, and the model only 
correctly classified 30% of the participants into the correct Grant Group X Race level.  
Although the correlation between fall 2007 GPA and spring 2010 GPA (r = .820) were 
not multicollinear according to the .90 cutoff, they approached multicollinearity.  This 
strong direct correlation between the GPA variables may have adversely affected the 
results of the discriminant analysis, resulting in estimates and functions that were not 
reasonable or valid.  In an exploratory analysis, one of the GPA variables could have 
been removed from the discriminant analysis.  However, the discriminant analysis for this 
study was confirmatory, to check for the strength of relationships between the dependent 
variables and to determine accuracy in classification of the participants.   Therefore, it 
was determined that removal of one of the GPA terms would not give the answers desired 
to meet the criteria for this study, and the discriminant analysis findings were 
invalid/inconclusive.  
Research Hypothesis 1: Fall 2007 GPA 
The first hypothesis is not supported due to the significant differences found for 
fall 2007 GPA.  The univariate analysis revealed that Fall 2007 GPA (F(3,12,549) = 
23.854, p < .0005 differed significantly across the grant groups.  There is sufficient 
evidence to indicate significant mean differences in the grade point average at the end of 
the fall 2007 semester among the four student grant groups of (a) Pell grant only, (b) 
other grant type, (c) both Pell and other grant, and (d) no grant, when controlling for 
gender and race. 
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Pairwise Comparisons revealed that students who receive the Pell grant have first 
semester GPAs that are not significantly different from students who receive both the Pell 
grant and other aid.  However, students who do not receive any aid perform significantly 
lower than all other groups.  Students who receive other types of aid perform 
significantly higher than all other groups.    
A statistically significant interaction between the independent variable of Grant 
Group and the control variable of Race was found for the dependent variable of fall 2007 
GPA.  Fall 2007 GPA was significantly lower for all interaction terms involving 
Black*none students when compared to the other grant and race groups.   
Research Hypothesis 2: Cumulative Spring 2010 GPA 
  The second hypothesis is not supported due to the significant differences found 
for spring 2010 GPA.  The univariate analysis revealed that cumulative spring 2010 GPA 
(F(3,12,549) = 30.875, p < .0005 differed significantly across the grant groups. There is 
sufficient evidence to indicate significant mean differences in the grade point average at 
the end of the Spring 2010 semester among the four student grant groups of (a) Pell grant 
only, (b) other grant type, (c) both Pell and other grant, and (d) no grant, when controlling 
for gender and race. 
Follow up analysis also revealed that students who receive the Pell grant and do 
not receive aid are not statistically different concerning cumulative GPA.  Additionally, 
these two groups perform significantly lower than all the other groups.  Students who 
receive other types of aid significantly score higher than all other groups, and students 
who receive both the Pell grant and other types of aid perform significantly lower than 
students who only receive aid, but statistically higher than the other groups. 
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A statistically significant interaction between the independent variable of Grant 
Group and the control variable of Race was found for the dependent variable of spring 
2010 GPA.  Spring 2010 GPA was significantly lower for all interaction terms involving 
Black*none students when compared to the other grant and race groups.  Therefore, 
Hypothesis 2 is also not supported.   
Research Hypothesis 3: Semester hours earned 
The third hypothesis is not supported due to the significant differences found for 
semester hours earned.  The univariate analysis revealed that number of earned semester 
hours (F(3,12,549) = 106.518, p < .0005 differed significantly across the grant groups.    
There is sufficient evidence to indicate significant mean differences in the number of 
semester hours earned at the end of the Spring 2010 semester among the four student 
grant groups of (a) Pell grant only, (b) other grant type, (c) both Pell and other grant, and 
(d) no grant, when controlling for gender and race.  Pairwise comparisons revealed that 
students who receive both the Pell grant and other types of aid and students who receive 
only other types of aid are not significantly different from one another concerning the 
number of semester hours achieved.  However, both of these groups acquire a 
significantly higher amount of credit hours than the other groups.  Students who do not 
receive aid earn a significantly lower amount of hours than all other groups.  Students 
who receive the Pell grant are in the middle at significantly lower earned hours than 
students who receive both the Pell grant and other types of aid and students who receive 
only other types of aid and significantly higher amounts of earned hours than students 
who do not receive any type of aid. 
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A statistically significant interaction between the independent variable of Grant 
Group and the control variable of Race was found for the dependent variable of earned 
hours.  Earned hours were significantly lower for all but two interaction terms involving 
Black*none students when compared to the other grant and race groups.  Therefore, this 
evidence does not support Hypothesis 3.   
Research Hypothesis 4: Graduation Frequencies  
A chi-square test of independence was performed with the independent variable 
of Grant Group, with four categories of (a) Pell grant, (b) other, (c) both Pell grant and 
other, and (d) none; and the dependent variable of Graduation Status, with two categories 
of (a) graduated, and (b) did not graduate.  Table 6 presents the cross-tabulation table for 
the analysis.  The chi-square tests of independence included adjusted standardized 
residuals for each cell in the cross-tabulation table.  The adjusted standardized residual is 
a z-score, a measurement of standard deviation from the expected count of a cell in the 
chi-square contingency table.  Therefore, adjusted standardized residuals of the absolute 
value of 3 or greater were considered to be contributing a significant amount to the chi-
square value (Agresti, 2002).  Results of the chi-square test were statistically significant 
χ2(3) = 341.13, p < .0005, indicating differences in the proportions of graduation status 
for the four grant groups.   
A review of the adjusted standardized residuals indicated that students who had 
both Pell and other grants had a greater rate of graduation than expected (n = 1459, 
expected count = 1254.6, adj. std. residual = 8.6). Students with both Pell and other 
grants had a graduation rate of 29.8%, and 45.2% of all students who graduated had both 
Pell and other grants. Students who were classified into the “other” grant group also had a 
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greater rate of graduation than expected (n = 1118, expected count = 901.6, adj. std. 
residual = 9.8). Students with other grants had a graduation rate of 31.8%, and 34.7% of 
all students who graduated had both Pell and other grants. 
Students who received Pell grants had a lower rate of graduation than expected (n 
= 378, expected count = 578.3, adj. std. residual = -10.7). Students with Pell grants had a 
graduation rate of 16.8%, and 11.7% of all students who graduated had Pell grants. 
Students who were classified into the “none” grant group also had a lower rate of 
graduation than expected (n = 271, expected count = 491.6, adj. std. residual = -12.5). 
Students who did not receive grants had a graduation rate of 14.1%, and 8.4% of all 
students who graduated did not receive grants. 
The fourth hypothesis is not supported due to the significant differences found for 
graduation frequencies among the groups.  There is sufficient evidence to indicate a 
statistically significant association between the frequency of graduation and the four 
student grant groups of (a) Pell grant only, (b) other grant type, (c) both Pell and other 
grant, and (d) no grant.  Students who received other aid and students who received the 
Pell grant and other aid had greater than expected graduation rates while students who 
received only the Pell grant and students who did not receive any aid had less than 
expected graduation rates. 
Grade Point Average Comparison by Grant Group 
A graph was designed to offer a visual representation of the differences and 
changes in GPA according to grant type.  Figure 3 summarizes these results and offers a 
visual representation of the differences.  Significant differences are denoted by a bracket 
and arrow. GPA 1 is the fall 2007 GPA and GPA 2 is the cumulative spring 2010 GPA.  
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Also, the figure shows that all groups finished with lower cumulative spring 2010 GPAs 
than they started with shown in fall 2007 GPAs. 
 
Figure 3. GPA Differences fall 2007 GPA (GPA 1) and Spring 2010 GPA (GPA 2) by 
Grant Group. 
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Table 3 
Adjusted Estimated Marginal Means for the Independent Variable Fall 2007 GPA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note.  SE = Standard Error of the Mean.   
 
Interaction  
 
Mean  
 
 
SE 
95% Confidence Interval 
Lower Bound Upper Bound      
 
White * Pell Grant 2.63 0.03 2.57 2.69 
 
White * Other Grant 2.86 0.02 2.83 2.89 
 
White * Both Pell and Other 
Grant 2.83 0.02 2.79 2.86 
 
White * No Grant 2.45 0.02 2.40 2.49 
 
Black * Pell Grant 2.44 0.02 2.39 2.49 
 
Black * Other Grant 2.49 0.05 2.40 2.58 
 
Black *  Both Pell and Other 
Grant 2.48 0.02 2.44 2.51 
 
Black * No Grant 2.17 0.03 2.10 2.23 
 
Other * Pell Grant 2.64 0.12 2.39 2.87 
 
Other * Other Grant 2.96 0.08 2.81 3.12 
 
Other *  Both Pell and Other 
Grant 2.76 0.09 2.62 2.90 
 
Other * No Grant 2.56 0.08 2.37 2.75 
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Table 4 
Adjusted Estimated Marginal Means for the Independent Variable Spring 2010 GPA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note.  SE = Standard Error of the Mean.   
 
Interaction  
 
Mean  
 
 
SE 
95% Confidence Interval 
Lower 
Bound 
Upper 
Bound 
 
White * Pell Grant 2.52 0.03 2.46 2.57 
 
White * Other Grant 2.79 0.02 2.77 2.83 
 
White * Both Pell and Other 
Grant 2.73 0.02 2.70 2.76 
 
White * No Grant 2.39 0.02 2.34 2.43 
 
Black * Pell Grant 2.22 0.02 2.18 2.26 
 
Black * Other Grant 2.25 0.04 2.27 2.43 
 
Black *  Both Pell and Other 
Grant 2.32 0.02 2.28 2.35 
 
Black * No Grant 2.06 0.03 1.99 2.12 
 
Other * Pell Grant 2.45 0.11 2.23 2.67 
 
Other * Other Grant 2.85 0.07 2.71 2.99 
 
Other *  Both Pell and Other 
Grant 2.64 0.07 2.51 2.77 
 
Other * No Grant 2.39 0.09 2.22 2.57 
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Table 5 
Adjusted Estimated Marginal Means for the Independent Variable Earned Hours 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        Note.  SE = Standard Error of the Mean.  
  
 
 
Interaction  
 
Mean  
 
 
SE 
95% Confidence Interval 
Lower 
Bound 
Upper 
Bound 
 
White * Pell Grant 38.65 0.92 36.85 40.46 
 
White * Other Grant 50.06 0.47 49.15 50.98 
 
White * Both Pell and 
Other Grant 52.32 0.51 51.33 53.32 
 
White * No Grant 33.69 0.69 32.33 35.07 
 
Black * Pell Grant 36.99 0.65 35.72 38.27 
 
Black * Other Grant 41.87 1.31 39.31 44.43 
 
Black *  Both Pell and 
Other Grant 46.97 0.51 45.97 47.97 
 
Black * No Grant 22.62 0.97 20.72 24.52 
 
Other * Pell Grant 34.54 3.46 27.76 41.33 
 
Other * Other Grant 47.73 2.27 43.27 52.18 
 
Other *  Both Pell and 
Other Grant 50.14 2.05 46.12 54.15 
 
Other * No Grant 29.92 2.79 24.43 35.40 
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Table 6  
 
Cross-tabulation of Grant Group vs. Graduation Classification for All Records of Study  
 
N = 12,574 
 
 
Graduation Classification 
 
 
Grant Group 
 
No 
  
Yes 
  
Total 
 
 
Pell Grant (frequency) 
 
1876 
  
378 
  
2254 
    Expected Count 1675.7  578.3  --- 
    % Within Grant Group 83.2  16.8  --- 
    % Within Graduation Classification 20.1  11.7  17.9 
    % Total 14.9  3.0  --- 
    Adj. Residual 10.7  -10.7  --- 
 
Other Grant (frequency) 
 
2396 
  
1118 
  
3514 
    Expected Count 2612.4  901.6  --- 
    % Within Grant Group 68.2  31.8  --- 
    % Within Graduation Classification 25.6  34.7  27.9 
    % Total 19.1  8.9  --- 
    Adj. Residual -9.8  9.8  --- 
 
Both Pell and Other Grant (frequency) 
 
3431 
  
1459 
  
4890 
    Expected Count 3635.4  1254.6  --- 
    % Within Grant Group 70.2  29.8  --- 
    % Within Graduation Classification 36.7  45.2  38.9 
    % Total 27.3  11.6  --- 
    Adj. Residual -8.6  8.6  --- 
 
No Grant (frequency) 
 
1645 
  
271 
  
1916 
    Expected Count 1424.4  491.6  --- 
    % Within Grant Group 85.9  14.1  --- 
    % Within Graduation Classification 17.6  8.4  15.2 
    % Total 13.1  2.2  --- 
    Adj. Residual 12.5  -12.5  --- 
 
Total (frequency) 
 
9348 
  
3226 
  
12574 
    Expected Count ---  ---  --- 
    % Within Grant Group 74.3  25.7  --- 
    % Within Graduation Classification 100.0  100.0  --- 
    % Total 74.3  25.7  100.0 
      
Χ2 = 341.13, p <.0005      
 
    Note.  Adj. std. residual = Adjusted Standardized Residual. Tests of Hypotheses 
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CHAPTER V 
 
DISCUSSION 
 
 The purpose of this study was to analyze relationships between federal financial 
aid and community college success.  Participants in this study were a cohort of students 
of a Deep South community college system in which data were collected from their entry 
point in the fall of 2007 and in the spring of 2010.  The success indicators were the 
student’s first semester GPA, ending GPA, number of semester hours earned, and 
graduation status.  Student ACT scores were obtained to account for academic 
preparedness.   
Findings 
 Statistical significance, often used to determine whether or not an effect is 
detected in a particular study, is heavily influenced by sample size, and the larger the 
sample size, the more likely statistically significant differences will be detected, even for 
very small effects.  Cohen (1988) interprets a small effect size to be .01 or less for η2.  
This study contains a very large sample of 12,574 participants.  The effect size found 
concerning the main effect indicates that 0.9% of the variance is accounted for using the 
model.  The effect size is certainly small.  This is not surprising considering many 
variables have been discovered to influence student success in college.  Referring back to 
the theoretical models discussed, precollege characteristics are known to influence this, 
and ACT score was used as a covariate in an attempt to account for this error variance. 
Additionally, race and gender have been shown to be associated with college outcomes; 
therefore, they were included to account for their potential interference.  Error variance 
could also be attributed to variables such as student motivation, maturity, academic 
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support from friends and family, resources, time spent studying, institutional 
characteristics, and faculty interactions as previously indicated in the literature review.  
Nevertheless, the overall test found a significant difference between grant groups, and 
each univariate ANOVA was found significant.  
Pell Grant Recipients 
 Pell grant recipients in their first semester have GPAs that are comparable to 
students who receive Pell grants and additional aid.  At this point, these students are also 
achieving a first semester GPA that is higher than students who do not receive any aid.  
However, by the time Pell grant recipients reach the semester at which they are likely to 
be finished, their cumulative GPA is significantly lower than the students who receive the 
Pell grant and additional aid, but about the same as students who receive no aid.  
Potentially, the Pell grant is enough to allow them to begin their higher education 
pursuits, but not enough to promote these students to completion.  Additionally, Pell 
grant students earn fewer hours than all other groups except students without any type of 
aid.  This could be related to the limitations of the Pell grant to pay for hours past a 
certain point or maybe these students are repeating classes that do not allow them to earn 
more credit.  Additionally, Pell grant recipients had lower than expected graduation rates.   
Students with No Aid 
 Students who do not receive any type of aid appear to be disadvantaged 
concerning all of the dependent variables.  There are many students who do not qualify 
for merit based aid and simply miss the cut-off to be eligible for the Pell grant.  
Additionally, these students probably do not receive the Mississippi Tuition Assistance 
Grant which is awarded to first-time, full-time freshmen who graduate from high school 
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with a minimum GPA of 2.0, are residents of the state, and do not receive a Pell grant.  
Students in this group did not maintain the appropriate GPA, did not know or chose not 
to apply, or are from out-of-state.  These students also exhibit lower than expected 
graduation rates. 
Pell Grant Recipients and Additional Aid 
 These students start out with a first semester GPA comparable to students who 
receive only the Pell grant.  However, these students maintain a GPA that is significantly 
lower than just the students who receive other aid only.  These students also exhibit 
graduation rates significantly higher than Pell grant recipients and students who do not 
receive aid. 
Students with Other Aid Only 
 This group of students outperformed all other groups in all categories except 
earned hours for which they are equivalent to students who receive the Pell grant and 
other aid.  This group also produced higher than expected graduation rates.  These 
students may come from families that probably generate adequate incomes to supplement 
what these students have already received in merit-based aid.  These students also likely 
display other variables that promote student success related to finances such as resources, 
parental support, and increased study time.   
Race and Grant type Relationships   
The effect size found concerning the interaction is very small indicating that only 
0.2% of the variance was accounted for by the interaction term and the three dependent 
variables, fall 2007 GPA, cumulative spring 2010 GPA, and the number of semester 
credit hours.  Therefore, the statistically significant differences simply supports that there 
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is a difference, but it may not be important or helpful in decision making.  However, the 
small differences that are indicated concerning black students and college success in this 
study are very much confirmed in the literature. Fletcher and Tienda (2010) reported that 
evidence points to large gaps in academic achievement between white students and black 
students manifested by the time these students enter grade school.  They also cited 
graduation rates are predicted lower for blacks than whites in higher education.  Many 
others verify these claims regarding graduation rates (Cabrera et al., 1999, Knapp et al., 
2009).  Therefore, although small, these interactions and their potential meanings and 
applications are later discussed. 
Implications for Policy and Practice 
The fall 2007 GPA can serve as a control point or baseline value in which there is 
not a significant difference between the Pell grant recipients and the Pell grant plus other 
aid students. However, when one analyzes the cumulative spring 2010 GPA, a significant 
difference between these two groups is noted.  These groups were only separated based 
upon financial aid type and because of this differential change from 2007 to 2010, there is 
a reasonable likelihood that this change could be associated with the fact that one group 
was awarded more aid than the other.  The Pell grant is awarded based on economic 
status and is supposed to equilibrate the student’s economic status.  On the other hand, 
one should consider that some of the other funding awarded to students could be based on 
student achievement.  As a result of this, the merit-based awards could confound this 
outcome.  Nevertheless, ACT scores were included as covariates to account for 
precollege achievement, and the sample size is very large adding a great deal of power to 
the analysis. One possible interpretation from this particular finding is that Pell grant 
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recipients are initially awarded a sufficient amount of aid to get started in college, but 
may not be awarded a sufficient amount of aid to allow these students to persist to 
completion.  If this is the case, legislators might consider awarding the Pell grant in a 
differential manner.  Specifically, funding could start at a lesser amount initially and 
increase in amount as a student progresses through each semester and demonstrates 
academic success.  
Also, because students who do not receive any type of aid have the lowest 
outcomes in all categories, maybe the Pell grant income cap should be raised to allow 
more students the opportunity to take advantage of these funds.  Obviously, more taxes 
will need to be utilized to fund such an initiative so perhaps states could initiate programs 
that target students who do not receive any type of aid.  These students who did not 
receive any aid were lower than all the other groups concerning both GPAs and semester 
hours.  Also, the ACT scores of this group were lower than all other groups as can be 
viewed in Table 2, p. 57.  All the ACT scores were different for all groups, so this 
variable was used as a method to control for pre-college academic preparation and not 
tested as a research hypothesis.  The means of all the GPAs for all groups of students in 
this study fell above the 2.0 GPA mark.  Perhaps students who maintain a 2.0 GPA, 
demonstrate need under a certain calculated formula, and do not qualify for the Pell grant 
could receive reduced tuition funded by the state with stipulations requiring the 
individual to seek employment in the state.  Many entities are very critical of using the 
approach of awarding more money.  Alternatively, colleges could focus on efforts that 
will limit the student’s need to spend money.  Colleges often write grants that support 
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college child care facilities, utilize textbook rental systems, provide technology resources, 
tutoring opportunities, work study programs, and superior advisement procedures.    
Another interesting element of the study is the finding that all groups in the study 
finished with lower Cumulative Spring GPAs than they started with the Fall 2007 GPAs.  
This could be attributed to a common trend in which students take an easier course load 
their first semester to adjust to college or perhaps the level of the rigor of the courses 
increase throughout their college careers.  Also, they may experience burnout in their 
academic progress, or maybe they become engaged in more activities and social meetings 
as they meet more students.  
The findings that students who receive both Pell grants and other forms of aid 
have the highest graduation rates compared to much lower graduation rates of students 
who are awarded only the Pell grant may also provide compelling evidence that reinforce 
the interpretations above.  Although the nature of the data collected by the community 
colleges does not allow analysis of the specific amount of financial aid received, the 
findings add support to the study conducted by St. John and Starkey (1994) which 
provided evidence that financial assistance has not been enough to facilitate the 
persistence of two-year college students.  The amounts awarded to students fluctuate 
from year to year depending on the decisions of policy makers.  Legislators may need to 
increase the amount of aid in order to allow Pell recipients to achieve college success 
especially considering the success reported for students who receive both the Pell grant 
and other types of aid regarding graduation.  Alternatively, legislators and college 
administrators may want to add a merit-based grant or tuition waiver that is awarded 
based on college success instead of high school success.   
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Race and Grant Type Interaction 
Additionally, race seems to be a significant element of this study as indicated by 
the interactions found, and black students seem to be at the greatest disadvantage in 
regard to financial ability to achieve college success concerning GPA and semester hours 
earned.  As indicated in literature, community colleges are found to contain large 
numbers of students that have, for example, low socioeconomic status, increased black 
student populations, and low GPAs (Christie & Hutcheson, 2003).  Therefore, states that 
support community college systems may want to encourage legislators to fund initiatives 
that will provide more opportunity for disadvantaged students to attend their institutions.  
Awarding public funds and admission processes based on race can be a questionable 
practice as established by cases such as Gratz vs. Bollinger (Titcomb, 2014).  Cabrera et 
al., (1999) recommend policy and procedures to be designed to address student needs as 
opposed to student ethnicity.  There are 58% of all Black undergraduate students enrolled 
in the community colleges of the nation, so a large percent of these students attend the 
community college.  Another interesting statistic, 38% of all community college students 
are first generation college students (Goldrick-Rab, 2010).   Interestingly, that is the exact 
percentage of black students contained in the population of this study.  Chances are likely 
that many black students will be first generation college students.   Providing more robust 
financial opportunities to first generation college students could potentially provide more 
opportunities for black students to reach their higher education goals.  Additionally, 
providing student services that enhance the academic experience and requiring all 
students to utilize these services could be helpful to closing the gap for this group of 
students.   
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Limitations and Suggestions for Future Research 
 This study analyzed the relationships between federal financial aid and student 
success in the community college system of the state of Mississippi.  All 15 community 
colleges in the state reported the requested data independently.  Colleges could have 
interpreted the included directions differently and reported or excluded data.  Data entry 
mistakes could also manifest in the reported data.  Another limitation to this study is the 
lack of information concerning the financial aid of each student.  It would be helpful to 
know amounts of aid for each student as well as exactly what kinds of financial aid are 
included in the “Other aid” category for each student if applicable.  Furthermore, in order 
to gain a full understanding of the factors that influence a community college student’s 
ability to persist, theoretical models such as Pascarella’s place emphasis on understanding 
an institution’s characteristics.  Student to teacher ratios, full-time to part-time faculty 
ratios, class size, and institutional spending are all reported by the literature to influence 
student persistence.  This information was not available to the researcher, but would be 
beneficial to obtain and analyze.  A study designed similar to this one that explores these 
variables would be practical to further the understanding of researchers in the pursuit of 
theory development as well as give implications to the characteristics that promote 
student success.  
 This study should be replicated using community college systems from other 
states.  Analysis of the results in other states would allow researchers to compare these 
results to other demographic areas and potentially make generalizations about community 
colleges across the nation. In 2009, Congress passed an economic stimulus bill that 
increased the Pell grant program for low-income college students by 40 percent to go into 
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effect for 2010 (Titcomb, 2014), right about the time of the conclusion of this study.  
Repeating this analysis on a cohort of students entering in 2010 of the same community 
college system of interest could reveal information that would confirm or reject findings 
of the current study and provide additional thought provoking questions to be answered. 
 Additionally, this study would be enhanced by including a questionnaire to the 
students involved concerning outside activities of the student such as number of hours the 
student spends working and studying.  If a student must work many hours while attending 
college, then the student probably spends less time preparing for classes and engaging in 
college related activities.  Also, the questionnaire might include information about the 
student’s family household income, high school GPA, parent education, and student 
motivation.  All of these variables are supported by the theories mentioned.  It would be 
very interesting to add these variables to the study to see if they significantly increase the 
amount of variance explained.   
Initiatives focused on community colleges with the goal of promoting higher 
numbers of college graduates are heavily reliant on federal funds to reach these goals.  
Therefore, research to support or reject the awarding of aid is needed, especially in the 
community college.  As demonstrated, many variables influence student success which is 
difficult to define, so specifically understanding the role of finances can be challenging.  
In conclusion, evidence is discovered in this study that seems to support previous 
findings that financial aid promotes completion (Alon, 2005; Cabrera et al., 1992, 1993; 
Dynarski, 2003; Fike & Fike, 2008; Stater, 2009, St. John, 1991;).  However, this study 
presents unique information that financial aid type and, therefore, amount may have some 
type of influence on completion.  Clearly, only a few variables were considered here and 
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expanding the research focus would be beneficial concerning the community college and 
finance.      
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APPENDIX E 
MEASURES OF CENTRAL TENDENCY OF FALL 2007 GPA OF GRANT  
 
GROUP BY GENDER AND RACE 
 
Grant Group 
 
Gender 
 
Race 
 
N 
 
M 
 
SD 
 
Pell 
 
Male 
    
  Black 509 2.24 .90 
  White 230 2.51 .96 
  Other 23 2.43 .80 
  Total 762 2.33 .92 
 Female     
  Black  1005 2.37 .88 
  White 461 2.67 .85 
  Other 26 2.68 .75 
  Total 1492 2.47 .88 
 
Other 
 
Male 
    
  Black 180 2.34 .94 
  White 1590 2.86 .82 
  Other 57 2.88 .87 
  Total 1827 2.81 .85 
 Female     
  Black 165 2.63 .83 
  White 1465 3.07 .76 
  Other 57 3.21 .65 
  Total 1687 3.03 .78 
 
Both Pell and 
Other 
 
Male 
    
  Black 960 2.24 .85 
  White 872 2.74 .86 
  Other 64 2.53 .84 
  Total 1896 2.48 .89 
 Female     
  Black  1426 2.50 .86 
  White 1492 2.97 .77 
  Other 76 2.98 .87 
  
 
 
 
 
 
Total 2994 2.75 .85 
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None Male 
  Black 324 1.96 .95 
  White 674 2.35 .91 
  Other 36 2.42 1.03 
  Total 1034 2.23 .95 
 Female     
  Black  314 2.21 .95 
  White 529 2.53 .93 
  Other 39 2.65 .89 
  Total 882 2.42 .95 
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APPENDIX F 
MEASURES OF CENTRAL TENDENCY OF SPRING 2010 GPA OF GRANT 
 
GROUP BY GENDER AND RACE 
 
 
Grant Group 
 
Gender 
 
Race 
 
N 
 
M 
 
SD 
 
Pell 
 
Male 
    
  Black 509 2.02 .83 
  White 230 2.39 .89 
  Other 23 2.26 .87 
  Total 762 2.14 .87 
 Female     
  Black  1005 2.12 .78 
  White 461 2.56 .80 
  Other 26 2.46 .79 
  Total 1492 2.26 .81 
 
Other 
 
Male 
    
  Black 180 2.22 .84 
  White 1590 2.82 .74 
  Other 57 2.79 .87 
  Total 1827 2.76 .78 
 Female     
  Black 165 2.46 .82 
  White 1465 3.00 .72 
  Other 57 3.09 .63 
  Total 1687 2.95 .75 
 
Both Pell and Other 
 
Male 
    
  Black 960 2.11 .76 
  White 872 2.71 .77 
  Other 64 2.43 .74 
  Total 1896 2.39 .82 
 Female     
  Black  1426 2.32 .79 
  White 1492 2.85 .73 
  Other 76 2.84 .79 
  Total 2994 2.59 .80 
 
None 
 
Male 
    
  Black 324 1.87 .88 
  White 674 2.29 .88 
  Other 36 2.35 .99 
  Total 1034 2.16 .91 
 Female     
  Black  314 2.05 .94 
  White 529 2.46 .87 
  Other 39 2.39 .94 
  Total 882 2.31 .92 
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APPENDIX G 
MEASURES OF CENTRAL TENDECNCY FOR EARNED HOURS OF GRANT 
 
GROUP BY GENDER AND RACE 
 
 
Grant Group 
 
Gender 
 
Race 
 
N 
 
M 
 
SD 
 
Pell Male 
    
  Black 509 32.52 22.52 
  White 230 37.47 24.71 
  Other 23 32.74 21.48 
  Total 762 34.002 23.25 
 Female     
  Black  1005 35.20 24.27 
  White 461 38.74 23.30 
  Other 26 33.00 20.97 
  Total 1492 36.25 23.96 
 
Other Male 
    
  Black 180 39.61 24.87 
  White 1590 49.99 23.89 
  Other 57 45.02 23.58 
  Total 1827 48.81 24.18 
 Female     
  Black 165 43.72 26.52 
  White 1465 54.96 24.11 
  Other 57 54.25 22.49 
  Total 1687 53.84 24.52 
 
Both Pell and Other Male 
    
  Black 960 41.68 24.49 
  White 872 52.42 24.89 
  Other 64 46.16 25.83 
  Total 1896 46.77 25.27 
 Female     
  Black  1426 47.64 26.58 
  White 1492 54.40 25.91 
  Other 76 54.09 24.98 
  Total 2994 51.17 26.41 
 
None Male 
    
  Black 324 22.09 21.21 
  White 674 31.77 22.28 
  Other 36 27.17 18.86 
  Total 1034 28.58 22.27 
 Female     
  Black  314 19.10 18.25 
  White 529 35.06 24.46 
  Other 39 31.54 21.29 
  Total 882 29.22 23.53 
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APPENDIX H 
RESULTS OF POST HOC COMPARISONS OF ANCOVA FINDINGS FOR FALL 
2007 GPA, CUMULATIVE SPRING 2010 GPA, AND SEMESTER HOURS EARNED 
VIA BONFERRONI ADJUSTED MARGINAL MEANS 
Fall 2007 GPA 
 Grant Group (I)  Grant Group (J) 
 Mean Difference (I – J)   SE   p 
 95% Confidence Interval Lower Bound Upper Bound      PELL   Other -0.22 0.05 < .0005 -0.36 -0.08 
 Both -0.11 0.05 .136 -0.24 0.02 
 None 0.16 0.06 .024 0.01 0.30       Other   PELL 0.22 0.05 < .0005 0.08 0.36 
 Both 0.11 0.04 .032 0.01 0.22 
 None 0.38 0.05 < .0005 0.26 0.51       Both Pell and Other  Pell 0.11 0.05 .136 -0.02 0.24 
 Other -0.11 0.04 .032 -0.22 -0.01 
 None 0.27 0.04 < .0005 0.16 0.38       None  Pell -0.16 0.06 .024 -0.30 -0.01 
 Other -0.38 0.05 < .0005 -0.51 -0.26 
 Both -0.27 0.04 < .0005 -0.38 -0.16 
Spring 2010 GPA       
 Grant Group (I)  Grant Group (J) 
 Mean Difference (I – J)   SE   p 
 95% Confidence Interval Lower Bound Upper Bound      PELL   Other -0.22 0.05 < .0005 -0.36 -0.08 
 Both -0.11 0.05 .136 -0.24 0.02 
 None 0.16 0.06 .024 0.01 0.30 
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 Both 0.11 0.04 .032 0.01 0.22 
 None 0.38 0.05 < .0005 0.26 0.51       Both Pell and Other  Pell 0.11 0.05 .136 -0.02 0.24 
 Other -0.11 0.04 .032 -0.22 -0.01 
 None 0.27 0.04 < .0005 0.16 0.38       None  Pell -0.16 0.06 .024 -0.30 -0.01 
 Other -0.38 0.05 < .0005 -0.51 -0.26 
 Both -0.27 0.04 < .0005 -0.38 -0.16 
Semester Hours         
 Grant Group (I)  Grant Group (J) 
 Mean Difference (I – J)   SE   p 
 95% Confidence Interval Lower Bound Upper Bound      PELL   Other -0.29 0.05 < .0005 -0.42 -0.16 
 Both -0.17 0.05 .002 -0.04 -0.05 
 None 0.09 0.05 .341 0.01 0.23       Other   PELL 0.29 0.05 < .0005 0.16 0.42 
 Both 0.13 0.04 .004 0.03 0.22 
 None 0.39 0.04 < .0005 0.27 0.50       Both Pell and Other  Pell 0.17 0.05 .002 0.05 0.29 
 Other -0.13 0.04 .004 -0.22 -0.03 
 None 0.26 0.04 < .0005 0.16 0.37       None  Pell -0.09 0.05 .341 -0.23 0.04 
 Other -0.39 0.04 < .0005 -0.50 -0.27 
 Both -0.26 0.04 < .0005 -0.37 -0.16 
 
Note.  SE = Standard Error of the Mean Difference.     
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APPENDIX I 
RESULTS OF POST HOC COMPARISONS OF ANCOVA FINDINGS FOR FALL 
2007 GPA VIA BONFERRONI ADJUSTED MARGINAL MEANS 
 
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
     
White * Pell  
 
White * Other -0.23 0.04 < .0005 -0.35 -0.11 
 White * Both -0.19 0.04 < .0005 -0.32 -0.07 
 White * None 0.18 0.04 < .0005 0.05 0.32 
 Black * Pell 0.19 0.04 < .0005 0.06 0.32 
      Black * Other 0.14 0.06 .741 -0.05 0.33 
 Black * Both 0.16 0.04 .001 0.03 0.28 
 Black * None 0.46 0.05 < .0005 0.31 0.62 
 Other * Pell < -0.01 0.13 1.000 -0.43 0.42 
 Other * Other -0.33 0.09 .008 -0.62 -0.04 
 Other * Both -0.13 0.08 1.000 -0.39 0.14 
 Other * None 0.07 0.10 1.000 -0.28 0.42 
      
White * Other  
 
White * Pell 0.23 0.04 < .0005 0.11 0.35 
 White * Both 0.03 0.02 1.000 -0.05 0.11 
 White * None 0.41 0.03 < .0005 0.31 0.51 
 Black * Pell 0.42 0.03 < .0005 0.32 0.51 
 Black * Other 0.37 0.05 < .0005 0.21 0.53 
 Black * Both 0.38 0.03 < .0005 0.29 0.47 
 Black * None 0.69 0.04 < .0005 0.56 0.82 
 Other * Pell 0.22 0.12 1.000 -0.19 0.63 
 Other * Other -0.10 0.08 1.000 -0.38 0.17 
 Other * Both 0.09 0.07 1.000 -0.15 0.34 
 Other * None 0.29 0.09 .185 -0.04 0.63 
      
White * Both Pell and Other  
 
White * Pell 0.19 0.04 < .0005 0.07 0.32 
 White * Other -0.03 0.02 1.000 -0.11 0.05 
 White * None 0.38 0.03 < .0005 0.28 0.48 
 Black * Pell 0.38 0.03 < .0005 0.28 0.48 
 Black * Other 0.34 0.05 < .0005 0.17 0.50 
 Black * Both 0.35 0.03 < .0005 0.27 0.44 
 Black * None 0.66 0.04 < .0005 0.53 0.79 
 Other * Pell 0.19 0.12 1.000 -0.22 0.60 
 Other * Other -0.14 0.08 1.000 -0.41 0.14 
 Other * Both 0.07 0.07 1.000 -0.18 0.31 
 Other * None 0.26 0.09 .510 -0.07 0.59 
      
White * None 
 
White * Pell -0.18 0.04 < .0005 -0.32 -0.05 
 White * Other -0.41 0.03 < .0005 -0.51 -0.31 
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 White * Both -0.38 0.03 < .0005 -0.48 -0.28 
 Black * Pell 0.01 0.03 1.000 -0.11 0.12 
 Black * Other -0.04 0.05 1.000 -0.22 0.13 
 Black * Both -0.03 0.03 1.000 -0.13 0.07 
       
       
       
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
 
White * None (cont’d) 
 
Black * None 0.28 0.04 < .0005 0.14 0.42 
 Other * Pell -0.19 0.12 1.000 -0.60 0.23 
 Other * Other -0.51 0.08 < .0005 -0.79 -0.23 
 Other * Both -0.31 0.08 .002 -0.57 -0.06 
 Other * None -0.11 0.10 1.000 -0.45 0.22 
      
Black * Pell  
 
White * Pell -0.19 0.04 < .0005 -0.32 -0.06 
 White * Other -0.42 0.03 < .0005 -0.51 -0.32 
 White * Both -0.38 0.03 < .0005 -0.48 -0.28 
 White * None -0.01 0.03 1.000 -0.12 0.11 
      Black * Other -0.05 0.05 1.000 -0.22 0.12 
 Black * Both -0.03 0.03 1.000 -0.13 0.06 
 Black * None 0.28 0.04 < .0005 0.14 0.41 
 Other * Pell -0.19 0.12 1.000 -0.61 0.22 
 Other * Other -0.52 0.08 < .0005 -0.79 -0.24 
 Other * Both -0.32 0.08 .002 -0.57 -0.06 
 Other * None -0.12 0.10 1.000 -0.46 0.22 
      
Black * Other  
 
White * Pell -0.14 0.06 .741 -0.33 0.05 
 White * Other -0.37 0.05 < .0005 -0.53 -0.21 
 White * Both -0.34 0.05 < .0005 -0.50 -0.17 
 White * None 0.04 0.05 1.000 -0.13 0.22 
 Black * Pell 0.05 0.05 1.000 -0.12 0.22 
 Black * Both 0.02 0.05 1.000 -0.15 0.18 
 Black * None 0.32 0.06 < .0005 0.13 0.51 
 Other * Pell -0.15 0.13 1.000 -0.58 0.29 
 Other * Other -0.47 0.09 < .0005 -0.78 -0.16 
 Other * Both -0.27 0.09 .093 -0.56 0.02 
 Other * None -0.07 0.11 1.000 -0.44 0.29 
      
Black * Both Pell and Other  
 
White * Pell -0.16 0.04 .001 -0.28 -0.03 
 White * Other -0.38 0.03 < .0005 -0.47 -0.29 
 White * Both -0.35 0.03 < .0005 -0.44 -0.27 
 White * None 0.03 0.03 1.000 -0.07 0.13 
 Black * Pell 0.03 0.03 1.000 -0.06 0.13 
 Black * Other 0.31 0.05 1.000 -0.18 0.15 
 Black * None -0.02 0.04 < .0005 0.18 0.43 
 Other * Pell -0.16 0.12 < .0005 -0.57 0.25 
 Other * Other -0.49 0.08 1.000 -0.76 -0.21 
 Other * Both -0.29 0.07 .007 -0.53 -0.04 
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 Other * None -0.09 0.09 < .0005 -0.42 0.25 
      
Black * None 
 
White * Pell -0.46 0.05 < .0005 -0.62 -0.31 
 White * Other -0.69 0.04 < .0005 -0.82 -0.56 
       
      
      
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
 
Black * None (cont’d) 
 
White * Both -0.66 0.04 < .0005 -0.79 -0.53 
 White * None -0.28 0.04 < .0005 -0.42 -0.14 
 Black * Pell -0.28 0.04 < .0005 -0.12 -0.14 
 Black * Other -0.32 0.06 < .0005 -0.51 -0.13 
 Black * Both -0.31 0.04 < .0005 -0.43 -0.18 
 Other * Pell -0.47 0.13 .013 -0.89 -0.05 
 Other * Other -0.79 0.09 < .0005 -1.08 -0.50 
 Other * Both -0.59 0.08 < .0005 -0.86 -0.33 
 Other * None -0.39 0.10 .009 -0.74 -0.05 
      
Other * Pell  
 
White * Pell < 0.01 0.13 1.000 -0.42 0.43 
 White * Other -0.22 0.12 1.000 -0.63 0.19 
 White * Both -0.19 0.12 1.000 -0.60 0.22 
 White * None 0.19 0.12 1.000 -0.23 0.60 
      Black * Pell 0.19 0.12 1.000 -0.22 0.61 
 Black * Other 0.15 0.13 1.000 -0.29 0.58 
 Black * Both 0.16 0.12 1.000 -0.25 0.57 
 Black * None 0.47 0.13 .013 0.05 0.89 
 Other * Other -0.33 0.15 1.000 -0.81 0.16 
 Other * Both -0.13 0.14 1.000 -0.59 0.35 
 Other * None 0.07 0.16 1.000 -0.45 0.59 
      
Other * Other  
 
White * Pell 0.33 0.09 .008 0.04 0.62 
 White * Other 0.10 0.08 1.000 -0.17 0.38 
 White * Both 0.14 0.08 1.000 -0.14 0.41 
 White * None 0.51 0.08 < .0005 0.23 0.79 
 Black * Pell 0.52 0.08 < .0005 0.24 0.79 
 Black * Other 0.47 0.09 < .0005 0.16 0.78 
 Black * Both 0.49 0.08 < .0005 0.21 0.76 
 Black * None 0.79 0.09 < .0005 0.50 1.08 
 Other * Pell 0.33 0.15 1.000 -0.16 0.81 
 Other * Both 0.20 0.11 1.000 -0.16 0.56 
 Other * None 0.39 0.13 .100 -0.03 0.82 
      
Other * Both Pell and Other  
 
White * Pell 0.13 0.08 1.000 -0.14 0.39 
 White * Other -0.09 0.07 1.000 -0.34 0.15 
 White * Both -0.07 0.07 1.000 -0.31 0.18 
 White * None 0.31 0.08 .002 0.06 0.57 
 Black * Pell 0.32 0.08 .002 0.06 0.57 
 Black * Other 0.27 0.09 .093 -0.02 0.56 
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 Black * Both 0.29 0.07 .007 0.04 0.53 
 Black * None 0.59 0.08 < .0005 0.33 0.86 
 Other * Pell 0.13 0.14 1.000 -0.35 0.59 
 Other * Other -0.20 0.11 1.000 -0.56 0.16 
       
       
       
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
 
Other * Both Pell and Other 
(cont’d) 
 
 
Other * None 0.19 0.12 1.000 -0.21 0.61 
      
Other * None 
 
White * Pell -0.07 0.10 1.000 -0.42 0.28 
 White * Other -0.29 0.09 .185 -0.63 0.04 
 White * Both -0.26 0.09 .510 -0.59 0.07 
 White * None 0.11 0.10 1.000 -0.22 0.45 
 Black * Pell 0.12 0.10 1.000 -0.22 0.46 
 Black * Other 0.07 0.11 1.000 -0.29 0.44 
 Black * Both 0.09 0.09 1.000 -0.25 0.42 
 Black * None 0.39 0.10 .009 0.05 0.74 
 Other * Pell -0.07 0.16 1.000 -0.59 0.45 
 Other * Other -0.39 0.13 .100 -0.82 0.03 
 Other * Both -0.19 0.12 1.000 -0.61 0.21 
 
Note.  SE = Standard Error of the Mean Difference. 
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APPENDIX J 
RESULTS OF POST HOC COMPARISONS OF ANCOVA FINDINGS FOR SPRING 
2010 GPA VIA BONFERRONI ADJUSTED MARGINAL MEANS 
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
      
White * Pell  
 
White * Other -0.28 0.03 < .0005 -0.39 -0.17 
 White * Both -0.22 0.03 < .0005 -0.33 -0.10 
 White * None 0.13 0.04 .031 0.01 0.25 
 Black * Pell 0.29 0.04 < .0005 0.18 0.42 
      Black * Other 0.17 0.05 .063 < -0.01 0.34 
 Black * Both 0.20 0.03 < .0005 0.09 0.31 
 Black * None 0.46 0.04 < .0005 0.31 0.60 
 Other * Pell 0.07 0.12 1.000 -0.32 0.45 
 Other * Other -0.33 0.08 .001 -0.59 -0.07 
 Other * Both -0.12 0.07 1.000 -0.36 0.12 
 Other * None 0.12 0.09 1.000 -0.19 0.44 
      
White * Other  
 
White * Pell 0.28 0.03 < .0005 0.17 0.39 
 White * Both 0.07 0.02 .150 -0.01 0.14 
 White * None 0.41 0.03 < .0005 0.32 0.50 
 Black * Pell 0.58 0.03 < .0005 0.49 0.67 
 Black * Other 0.45 0.04 < .0005 0.30 0.60 
 Black * Both 0.48 0.02 < .0005 0.41 0.56 
 Black * None 0.74 0.04 < .0005 0.62 0.86 
 Other * Pell 0.35 0.11 .129 -0.03 0.73 
 Other * Other -0.05 0.07 1.000 -0.30 0.19 
 Other * Both 0.16 0.07 1.000 -0.07 0.39 
 Other * None 0.40 0.09 .001 0.09 0.71 
      
White * Both Pell and Other 
 
White * Pell 0.22 0.03 < .0005 0.10 0.33 
 White * Other -0.07 0.02 .150 -0.14 0.01 
 White * None 0.28 0.03 < .0005 0.25 0.44 
 Black * Pell 0.35 0.03 < .0005 0.42 0.61 
 Black * Other 0.39 0.05 < .0005 0.23 0.54 
 Black * Both 0.42 0.02 < .0005 0.34 0.49 
 Black * None 0.67 0.04 < .0005 0.55 0.79 
 Other * Pell 0.28 0.11 .792 -0.09 0.66 
 Other * Other -0.12 0.07 1.000 -0.37 0.13 
 Other * Both 0.09 0.07 1.000 -0.13 0.32 
 Other * None 0.34 0.09 .015 0.03 0.64 
      
White * None 
 
White * Pell -0.13 0.04 .031 -0.25 -0.01 
 White * Other -0.41 0.03 < .0005 -0.50 -0.32 
 White * Both -0.35 0.03 < .0005 -0.44 -0.25    
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 Black * Pell 0.17 0.03 < .0005 0.07 0.27 
 Black * Other 0.04 0.05 1.000 -0.12 0.19 
 Black * Both 0.07 0.03 .640 -0.02 0.16 
 Black * None 0.33 0.04 < .0005 0.19 0.46 
      
      
       
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
 
White * None (cont’d) 
 
Other * Pell -0.06 0.11 1.000 -0.45 0.32 
 Other * Other -0.46 0.08 1.000 -0.72 -0.21 
 Other * Both -0.25 0.07 .021 -0.48 -0.02 
 Other * None -0.01 0.09 1.000 -0.32 0.30 
      
Black * Pell 
 
White * Pell -0.29 0.04 < .0005 -0.42 -0.18 
 White * Other -0.58 0.03 < .0005 -0.67 -0.49 
 White * Both -0.51 0.03 < .0005 -0.61 -0.42 
 White * None -0.17 0.03 < .0005 -0.27 -0.07 
      Black * Other -0.13 0.05 .385 -0.29 0.03 
 Black * Both -0.09 0.03 .011 -0.18 -0.01 
 Black * None 0.16 0.04 .001 0.04 0.28 
 Other * Pell -0.23 0.11 1.000 -0.61 0.15 
 Other * Other -0.63 0.08 < .0005 -0.89 -0.38 
 Other * Both -0.42 0.07 < .0005 -0.65 -0.19 
 Other * None -0.18 0.09 1.000 -0.49 0.13 
      
Black * Other 
 
White * Pell -0.17 0.05 .063 -0.34 < 0.01 
 White * Other -0.45 0.04 < .0005 -0.60 -0.30 
 White * Both -0.39 0.05 < .0005 -0.54 -0.23 
 White * None -0.04 0.05 1.000 -0.19 0.12 
 Black * Pell 0.13 0.05 .385 -0.03 0.29 
 Black * Both 0.03 0.05 1.000 -0.12 0.18 
 Black * None 0.29 0.05 < .0005 0.11 0.46 
 Other * Pell -0.10 0.12 1.000 -0.50 0.29 
 Other * Other -0.50 0.08 < .0005 -0.79 -0.22 
 Other * Both -0.29 0.08 .013 -0.55 -0.03 
 Other * None -0.05 0.09 1.000 -0.38 0.29 
      
Black * Both Pell and Other 
 
White * Pell -0.20 0.03 < .0005 -0.31 -0.09 
 White * Other -0.48 0.02 < .0005 -0.56 -0.41 
 White * Both -0.42 0.02 < .0005 -0.49 -0.34 
 White * None -0.07 0.03 .640 -0.16 0.02 
 Black * Pell 0.09 0.03 .011 0.01 0.18 
 Black * Other -0.03 0.05 1.000 -0.18 0.12 
 Black * None 0.26 0.04 < .0005 0.14 0.37 
 Other * Pell -0.14 0.11 1.000 -0.51 0.24 
 Other * Other -0.54 0.08 < .0005 -0.79 -0.28 
 Other * Both -0.32 0.07 < .0005 -0.55 -0.09 
 Other * None -0.08 0.09 1.000 -0.39 0.23 
       -0.46 0.04 < .0005 -0.60 -0.31    
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Black * None White * Pell 
 White * Other -0.74 0.04 < .0005 -0.86 -0.62 
 White * Both -0.67 0.04 < .0005 -0.79 -0.55 
 White * None -0.33 0.04 < .0005 -0.46 -0.19 
       
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
95% 
Confide
nce 
Interval 
 
     Lower Bound 
Upper 
Bound 
 
Black * None (cont’d) 
 
 Black * Both -0.26 0.05 < .0005 -0.37 -0.14 
 Other * Pell -0.39 0.12 .046 -0.78 < -0.01 
 Other * Other -0.79 0.08 < .0005 -1.06 -0.52 
 Other * Both -0.58 0.07 < .0005 -0.82 -0.33 
 Other * None -0.39 0.09 .027 -0.66 -0.02 
      
Other * Pell  
 
White * Pell -0.07 0.12 1.000 -0.45 0.32 
 White * Other -0.35 0.11 .129 -0.73 0.03 
 White * Both -0.28 0.11 .792 -0.66 0.09 
 White * None 0.06 0.11 1.000 -0.32 0.45 
      Black * Pell 0.23 0.11 1.000 -0.15 0.61 
 Black * Other 0.10 0.12 1.000 -0.29 0.50 
 Black * Both 0.14 0.11 1.000 -0.24 0.51 
 Black * None 0.39 0.12 .046 < 0.01 0.78 
 Other * Other -0.40 0.13 .172 -0.85 0.05 
 Other * Both -0.19 0.13 1.000 -0.62 0.25 
 Other * None 0.06 0.14 1.000 -0.43 0.54 
      
Other * Other  
 
White * Pell 0.33 0.08 .001 0.07 0.62 
 White * Other 0.05 0.07 1.000 -0.19 0.38 
 White * Both 0.12 0.07 1.000 -0.13 0.41 
 White * None 0.46 0.08 < .0005 0.23 0.79 
 Black * Pell 0.63 0.08 < .0005 0.38 0.79 
 Black * Other 0.50 0.08 < .0005 0.22 0.78 
 Black * Both 0.54 0.08 < .0005 0.28 0.76 
 Black * None 0.79 0.08 < .0005 0.52 1.08 
 Other * Pell 0.40 0.13 .172 -0.05 0.81 
 Other * Both 0.21 0.09 1.000 -0.12 0.56 
 Other * None 0.46 0.12 .005 0.07 0.82 
      
Other * Both Pell and Other  
 
White * Pell 0.12 0.07 1.000 -0.12 0.59 
 White * Other -0.16 0.07 1.000 -0.39 0.30 
 White * Both -0.09 0.07 1.000 -0.32 0.37 
 White * None 0.25 0.07 .021 0.02 0.72 
 Black * Pell 0.42 0.07 < .0005 0.19 0.89 
 Black * Other 0.29 0.08 .013 0.03 0.79 
 Black * Both 0.32 0.07 < .0005 0.09 0.79 
 Black * None 0.58 0.07 < .0005 0.33 1.06 
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 Other * Pell 0.19 0.13 1.000 -0.25 0.85 
 Other * Other -0.21 0.09 1.000 -0.54 0.54 
 Other * None 0.24 0.11 1.000 -0.13 0.85 
  
       
       
Table 10 (cont’d)       
       
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
95% 
Confide
nce 
Interval 
 
     Lower Bound 
Upper 
Bound 
      
Other * None 
 
 White * Both -0.34 0.09 .015 -0.64 -0.03 
 White * None 0.01 0.09 1.000 -0.30 0.32 
 Black * Pell 0.18 0.09 1.000 -0.13 0.49 
 Black * Other 0.05 0.09 1.000 -0.29 0.38 
 Black * Both 0.08 0.09 1.000 -0.23 0.39 
 Black * None 0.34 0.09 .027 0.02 0.66 
 Other * Pell -0.06 0.14 1.000 -0.54 0.43 
 Other * Other -0.46 0.12 .005 -0.84 -0.07 
 Other * Both -0.19 0.11 1.000 -0.62 0.13 
       
       
 
Note.  SE = Standard Error of the Mean Difference.   
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APPENDIX K 
RESULTS OF POST HOC COMPARISONS OF ANCOVA FINDINGS FOR EARNED 
HOURS VIA BONFERRONI ADJUSTED MARGINAL MEANS 
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
      
White * Pell  
 
White * Other -11.41 1.04 < .0005 -14.89 -7.92 
 White * Both -13.67 1.05 < .0005 -17.22 -10.12 
 White * None 4.96 1.15 .001 1.06 8.85 
 Black * Pell 1.66 1.12 1.000 -2.13 5.44 
      Black * Other -3.21 1.59 1.000 -8.59 2.17 
 Black * Both -8.31 1.05 < .0005 -11.85 -4.77 
 Black * None 16.04 1.34 < .0005 11.54 20.54 
 Other * Pell 4.11 3.58 1.000 -7.96 16.18 
 Other * Other -9.07 2.45 .014 -17.34 -0.81 
 Other * Both -11.48 2.25 < .0005 -19.05 -3.92 
 Other * None 8.74 2.95 .199 -1.19 18.66 
      
White * Other  
 
White * Pell 11.41 1.04 < .0005 7.92 14.89 
 White * Both -2.26 0.67 .046 -4.51 -0.02 
 White * None 16.36 0.85 < .0005 13.51 19.22 
 Black * Pell 13.06 0.84 < .0005 10.25 15.88 
 Black * Other 8.19 1.39 < .0005 3.52 12.87 
 Black * Both 3.09 0.72 .001 0.68 5.51 
 Black * None 27.44 1.09 < .0005 23.76 31.13 
 Other * Pell 15.52 3.49 .001 3.73 27.31 
 Other * Other 2.33 2.31 1.000 -5.45 10.12 
 Other * Both -0.07 2.09 1.000 -7.14 6.99 
 Other * None 20.14 2.84 < .0005 10.58 29.71 
      
White * Both Pell and Other  
 
White * Pell 13.67 1.05 < .0005 10.12 17.22 
 White * Other 2.26 0.67 .046 0.02 4.51 
 White * None 18.63 0.87 < .0005 15.71 21.55 
 Black * Pell 15.33 0.84 < .0005 12.48 18.17 
 Black * Other 10.46 1.40 < .0005 5.74 15.18 
 Black * Both 5.36 0.73 < .0005 2.89 7.83 
 Black * None 29.71 1.11 < .0005 25.99 33.43 
 Other * Pell 17.78 3.50 < .0005 5.98 29.58 
 Other * Other 4.59 2.32 1.000 -3.23 12.42 
 Other * Both 2.19 2.11 1.000 -4.91 9.29 
 Other * None 22.41 2.84 < .0005 12.83 31.99 
      
White * None 
 
White * Pell -4.96 1.16 .001 -8.85 -1.06 
 White * Other -16.36 0.85 < .0005 -19.22 -13.51 
 White * Both -18.63 0.87 < .0005 -21.55 -15.71 
 Black * Pell -3.29 0.95 .033 -6.49 -0.11 
 Black * Other -8.17 1.48 < .0005 -13.16 -3.19 
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 Black * Both -13.27 0.86 < .0005 -16.17 -10.37 
 Black * None 11.08 1.19 < .0005 7.07 15.09 
       
       
       
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
 
White * None (cont’d) 
 
Other * Pell -0.85 3.53 1.000 -12.74 11.05 
 Other * Other -14.03 2.38 < .0005 -22.05 -6.01 
 Other * Both -16.44 2.16 < .0005 -23.73 -9.15 
 Other * None 3.78 2.88 1.000 -5.93 13.49 
      
Black * Pell  
 
White * Pell -1.66 1.12 1.000 -5.44 2.13 
 White * Other -13.06 0.84 < .0005 -15.88 -10.25 
 White * Both -15.33 0.84 < .0005 -18.17 -12.48 
 White * None 3.29 0.95 .033 0.11 6.49 
      Black * Other -4.87 1.46 .054 -9.77 0.03 
 Black * Both -9.97 0.79 < .0005 -12.66 -7.28 
 Black * None 14.38 1.15 < .0005 10.52 18.24 
 Other * Pell 2.45 3.52 1.000 -9.39 14.30 
 Other * Other -10.73 2.37 < .0005 -18.73 -2.73 
 Other * Both -13.14 2.15 < .0005 -20.38 -5.89 
 Other * None 7.08 2.87 .901 -2.59 16.75 
      
Black * Other  
 
White * Pell 3.21 1.59 1.000 -2.17 8.59 
 White * Other -8.19 1.39 < .0005 -12.87 -3.52 
 White * Both -10.46 1.4 < .0005 -15.18 -5.74 
 White * None 8.17 1.48 < .0005 3.19 13.16 
 Black * Pell 4.87 1.46 .054 -0.03 9.77 
 Black * Both -5.09 1.39 .018 -981 -0.39 
 Black * None 19.25 1.62 < .0005 13.78 24.72 
 Other * Pell 7.32 3.70 1.000 -5.14 19.79 
 Other * Other -5.86 2.62 1.000 -14.69 2.97 
 Other * Both -8.27 2.43 .044 -16.45 -0.09 
 Other * None 11.95 3.09 1.000 1.55 22.35 
      
Black * Both Pell and Other  
 
White * Pell 8.31 1.05 < .0005 4.77 11.85 
 White * Other -3.09 0.72 .001 -5.51 -0.68 
 White * Both -5.36 0.73 < .0005 -7.83 -2.89 
 White * None 13.27 0.86 < .0005 10.37 16.17 
 Black * Pell 9.97 0.79 < .0005 7.28 12.66 
 Black * Other 5.09 1.39 .018 20.71 9.81 
 Black * None 24.35 1.08 < .0005 0.39 27.99 
 Other * Pell 12.42 3.49 .025 0.64 24.20 
 Other * Other -0.76 2.34 1.000 -8.63 7.11 
 Other * Both -3.17 2.11 1.000 -10.28 3.94 
 Other * None 17.05 2.84 < .0005 7.47 26.62 
      
Black * None 
 
White * Pell -16.04 1.34 < .0005 -20.54 -11.54 
 White * Other -27.44 1.09 < .0005 -31.13 -23.76 
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 White * Both -29.71 1.11 < .0005 -33.43 -25.99 
 White * None -11.08 1.19 < .0005 -15.09 -7.07 
 
Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
 
Black * None (cont’d) 
 
Black * Pell -14.38 1.15 < .0005 -18.24 -10.52 
 Black * Other -19.25 1.62 < .0005 -24.72 -13.78 
 Black * Both -24.35 1.08 < .0005 -27.99 -20.71 
 Other * Pell -11.93 3.59 .059 -24.03 0.17 
 Other * Other -25.11 2.48 < .0005 -33.46 -16.76 
 Other * Both -27.52 2.27 < .0005 -35.15 -19.88 
 Other * None -7.30 2.96 .901 -17.27 2.67 
      
Other * Pell  
 
White * Pell -4.11 3.58 1.000 -16.18 7.96 
 White * Other -15.52 3.49 .001 -27.31 -3.73 
 White * Both -17.78 3.50 < .0005 -29.58 -5.98 
 White * None 0.85 3.53 1.000 -11.05 12.74 
      Black * Pell -2.45 3.52 1.000 -14.30 9.39 
 Black * Other -7.32 3.70 1.000 -19.79 5.14 
 Black * Both -12.42 3.49 .025 -24.20 -0.64 
 Black * None 11.93 3.59 .059 -0.17 24.03 
 Other * Other -13.19 4.15 .097 -27.15 0.78 
 Other * Both -15.59 4.02 .007 -29.15 -2.04 
 Other * None 4.63 4.45 1.000 -10.37 19.62 
      
Other * Other  
 
White * Pell 9.07 2.45 .014 0.81 17.34 
 White * Other -2.33 2.31 1.000 -10.12 5.45 
 White * Both -4.59 2.32 1.000 -12.42 3.23 
 White * None 14.03 2.38 < .0005 6.01 22.05 
 Black * Pell 10.73 2.37 < .0005 2.73 18.73 
 Black * Other 5.86 2.62 1.000 -2.97 14.69 
 Black * Both 0.76 2.34 1.000 -7.11 8.63 
 Black * None 25.11 2.48 < .0005 16.76 33.46 
 Other * Pell 13.19 4.15 .097 -0.78 27.15 
 Other * Both -2.41 3.06 1.000 -12.71 7.89 
 Other * None 17.81 3.61 < .0005 5.66 29.96 
      
Other * Both Pell and Other  
 
White * Pell 11.48 2.25 < .0005 3.92 19.05 
 White * Other 0.07 2.09 1.000 -6.99 7.14 
 White * Both -2.19 2.11 1.000 -9.29 4.91 
 White * None 16.44 2.16 < .0005 9.15 23.73 
 Black * Pell 13.14 2.15 < .0005 5.89 20.38 
 Black * Other 8.27 2.43 .044 0.09 16.45 
 Black * Both 3.17 2.11 1.000 -3.94 10.28 
 Black * None 27.52 2.27 < .0005 19.88 35.15 
 Other * Pell 15.59 4.02 .007 2.04 29.15 
 Other * Other 2.41 3.06 1.000 -7.89 12.71 
 Other * None 20.22 3.47 < .0005 8.54 31.89 
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Interaction Effect (I) 
 
Interaction 
Effect (J) 
 
Mean 
Difference 
(I – J) 
 
 
SE 
 
 
p 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
      
Other * None 
 
White * Pell -8.74 2.95 .199 -18.66 1.19 
 White * Other -20.14 2.84 < .0005 -29.71 -10.58 
 White * Both -22.41 2.84 < .0005 -31.99 -12.83 
 White * None -3.78 2.88 1.000 -13.49 5.93 
 Black * Pell -7.08 2.87 .901 -16.75 2.59 
 Black * Other -11.95 3.09 .007 -22.35 -1.55 
 Black * Both -17.05 2.84 < .0005 -26.62 -7.47 
 Black * None 7.30 2.96 .901 -2.67 17.27 
 Other * Pell -4.63 4.45 1.000 -19.62 10.37 
 Other * Other -17.81 3.61 < .0005 -29.96 -5.66 
 Other * Both -20.22 3.47 < .0005 -31.89 -8.54 
 
Note.  SE = Standard Error of the Mean Difference.   
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